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EXAMINATION BY THE AMERICAN BOARD OF SURGERY 


Report to the Western Surgical Association, 1953 


LAWRENCE CHAFFIN, M.D. 
LOS ANGELES 


HE BACKGROUND of the development of the American Boards in general, 

and the American Board of Surgery in particular, has been well presented by 
Rodman, Harvey, and others. This discussion will deal particularly with the problem 
of examinations as a part of the function of the Board in assaying the qualifications 
of candidates. 

The acceptance of the concept of a qualifying Board for the various specialties has 
been widespread and has greatly exceeded the expectations of its founders. The 
success which the American Board of Surgery presently enjoys has been attained in 
the absence of advertising or any organized effort to promote it. It simply has gone 
forward on its own initiative. Therefore it seems that anything which thrives, as this 
has, with no organizational program, must have something good about it. 

The good, as I see it, is that it has stimulated, on a purely volunteer basis, a 
formal surgical training program for those men desiring to make a career of surgery. 
In 1937, when the Board was established, there were approximately forty-nine 
centers where interested graduates could get a resident type of surgical training. At 
the present time there are four hundred eighty-four such centers. Of these, two 
hundred and thirty-nine are accredited four-year programs and two hundred 
forty-five three-year programs. As a result of these enhanced training facilities, 
it was possible to certify seven hundred eighty men in surgery last year, as 
against one hundred one in 1937. 

It was, for some time, the duty of the Board, entirely on its own, to designate 
the surgical services acceptable for training. Now, it is the province of the Conference 
Committee on Graduate Training, composed of three members each from the surgical 
section of the American Medical Association, the American College of Surgeons, 
and the American Board of Surgery, to approve acceptable centers for surgical 
graduate training. The increasing need for such centers and their rapid development 
may have lowered somewhat the excellence of the training. Although this may be 
bad, it cannot be considered entirely so, for, as Bricker has recently indicated, some 
formal preparation obviously is better than none—a condition which existed prior to 
the emphasis given to training by the Board. Some university centers of the highest 
order have had fewer applicants, with a resulting inability to obtain the most promis- 
ing men on the surgical service, as has been indicated recently by Lehman. This may 
suggest that already we have extended the opportunities to a degree greater than the 
demand. 
ee 

Presidential address, read at the Sixty-First Annual Meeting of the Western Surgical 
Association, Chicago, Dec. 3, 1953 
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In order to obtain Board certification, applicants are required to have training 
in a definite pattern. Another ill effect, perhaps, is the funnelling of some individuals 
of great promise into a set program, when otherwise they might have gone into 
more investigative work and more specialized fields of surgery and developed some- 
thing worth while. In a review of those who have obtained certification, in relation 
to that subject, it is very probable that the Board formula has really affected those 
individuals very little. Thus, when one enters purely academic training for teaching 
in surgery or embarks upon the investigation of a particular problem, or the solution 
of a particular method in surgery, by going through the process, he almost invariably 
qualifies himself for Board examination. The Board has purposely made its pre 
examination qualifications sufficiently elastic so that these most talented investigators 
need not be excluded 


A final objection to the Board may be that in the small community the self-trained 
surgeon of outstanding attainment may not fit into the formula of qualification, and 
this introduces the factors of an ingrained monopoly or “guild,” as Humphreys refers 
to it. The Board has made, and will continue to make, the requirements and the 
examinations sufficiently flexible to recognize merit as something not confined to a 
special formula. The unsolicited outcome of certification has been the acceptance of 
Board membership by hospital administrators, the government services, and others 
as a reason for special privileges in obtaining appointment on hospital staffs or 
particular positions, despite the fact that this has never been an objective of the 
Board. A man’s worth and rightful position in his community are best judged by his 
attainments and his associates and cannot be based on a certificate. This concept is 
hasic in our American life and should be guarded jealously by all of us. 


I xaminations form an integral and important part in certification by the Ameri 
can Board of Surgery. This method of testing men was approved by the Greek 
philosophers, as Plato mentions in “The Republic.’ Educators of today have found 
no other means of determining a man’s qualifications so successfully in any field 
Robert Hutchins, when President of the University of Chicago, based a man’s 
progress not on time spent in classrooms or by regular schedule, but by the knowl 
edge displayed in examination. The technique used for examinations have been 
subjected to extensive study by educators. The true-and-false type of testing, the 
multiple-choice questions, etc., have improved the accuracy of the result under con 
trolled conditions, but an average error inherent in the examination is usually 
considered to be in the range of 20%. It is with the objective of eliminating a part 
of this potential error from examination alone that the Board has established formal 
minimal preexamination requirements. 

The legal profession in many states, on the other hand, requires only that a man 
he 25 years of age, of good moral character, and able to pass the examination to be 


admitted to the bar. There is a real appeal for this sort of thing in the hearts of many 


\mericans. It has a democratic ring to it. It suggests free opportunity to all. It has a 
strong popular appeal. However, | believe that an approved formal training, as well 
as the ability to pass the examination, will assure a higher level of surgical com- 
petency among those awarded the Board certificate. I feel that this method of apprais- 
ing surgeons better achieves the basic aim of the Board to supply the public with 
better qualified surgeons than any other means yet devised, and, after all, our 
responsibility is to the public and to no one else. 
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There are presently seventeen examiners on the Board. They are chosen as 
follows: Four from the Surgical Section, American Medical Association ; four from 
the American College of Surgeons; four from the American Surgical Association, 
and one each from the New England, the Western, the Central, the Southern, and 
the Pacific Coast Surgical Associations. In addition, associate examiners are chosen 
from the local areas where the examinations are held 

Each member of the Board is appointed for six years. Now, having completed 
four years of my term, | wish to point out that this experience has been most gratify 
ing and well compensates for the time and effort expended. For a surgeon in private 
practice, considerable time is required away from home to attend examinations and 
to fulfill committee obligations arising in connection with some of the broad problems 
covered by the Board’s activities. For those who live in the western part of the 
country, at least four days away from home is needed for each examination. This 
alone accounts for twenty-four days away from one’s practice. In addition, numerous 
personal interviews, residency training program inspections, and the completion of 
a modest volume of correspondence ts necessary. It is fair to estimate that the seven 
teen men on this Board devote more than one month of their time a year to Board 
activities. The Chairman, who usually attends all examinations, of course, gives 
much more freely of his time. | am sure you are all aware that Dr. Warren Cole, of 
our Association, has just completed his six years on the Board and ably served for 
two years as its Chairman. The Secretary of the Board, Dr. John B. Flick, is carrying 
on a magnitude of work, not often appreciated. Last year over thirty-seven thousand 
letters were sent out from his office. 

The written part of the examination is held each October and March, in multiple 
centers. It covers all aspects of general surgery, with the aim of selecting safe sur 
geons, who have the fundamental information necessary for the practice of the art 
and science of surgery. The unusually talented investigator must not be excluded, 
and, at the same time, the basic choice must be for the rounded surgeon for the 
small community. This necessitates including general concepts of fractures, head 
trauma, gynecology, and urology, as well as that which is considered strictly general 
surgery. 

You are well aware of the type and duration of acceptable training, qualifying for 
the Board examination. However, you may not know the strenuous effort made by 
the Secretary to ascertain, so far as is humanly possible, that the candidate has a 
good moral character before he is accepted for examination. Such information is, 
perhaps, the most difficult of all to accumulate and properly analyze. It must be 
procured from letters of reference and from trusted unprejudiced men who know 
of the work and personal life of the candidate. To predict the pattern of behavior 
of a man is often beyond human wisdom, but a real effort is made before the exami 
nation and afterward at the appraisal meeting by the Board and the associate 
examiners of the community in which the candidate resides 

When the papers are completed, the examination books are equally divided among 


the seventeen examiners. All questionable books and all failures are reviewed by one 


additional member of the Board. Perhaps, if this could be done without knowledge 


that they have been failed by one examiner, any possible prejudice might be further 


eliminated. A paper that still remains doubtful, can be brought before the whole 
Board. So far, 8,561 papers have been written, and of these, 22% failed 


ake /O 
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The oral part of the examination is given in nine different centers throughout 


the country. Each member of the Board attends five or six meetings. About forty 


candidates can be examined in one day. To date, 6,980 candidates have been exam- 
ined, of whom 28% failed. 

One of the continued aspects of this examination is the study of two surgical 
cases by the candidate and the presentation of these cases to four examiners. Occa- 
sionally, this method of revealing a man’s knowledge on a specific problem has great 
merit. When recently questioning a candidate of great promise, on a patient with 
peripheral vascular disease, he was asked the usual questions and gave good answers, 
but when closely interrogated about the right upper extremity, he mentioned that the 
patient had no stiffness in his right arm and could make a fist, etc. However, in this 
patient, a forearm amputation had been performed. This may be overemphasis on 
observation, but it is highly important to know if a surgeon is observant before he is 
qualified. 

The task of providing clinical cases has become increasingly difficult. For a two- 
day session, some one hundred patients must be made ready, including a clinical 
summary with laboratory data and x-rays. The cases must be available at the proper 
time and a schedule for patient, candidates, and examiners arranged. Therefore it 
has been questioned whether or not this part of the program is essential or could not 
he substituted by a less specific and more general type of examination. Thus far, it 
has seemed wise to continue with clinical cases. 

After a candidate has completed his study of the case, he is questioned on the 
application of his surgical knowledge to the particular problem presented. In addition, 
the examiners proceed with more general questions on basic science as related to 
surgery and on other clinical aspects of the broad field of surgery. 

Kach candidate is tested for a half-hour by two sets of examiners, each team con- 
sisting of one Board member and one local examiner. Questions and answers are 
jotted down, to be referred to in the appraisal meeting at the end of the day. This 
portion of the clinical examination takes up the full morning. 

The afternoon session is devoted to a quiz on the entire anatomy of the cadaver, 
including the skeleton, and to gross and microscopic surgical pathology. Many gen- 
eral surgeons have assumed that they would be asked questions on the abdomen 
alone and are surprised when they are quizzed on head, neck, extremities, and skle- 
ton. As a result of this surprise, they frequently do badly. 

The appraisal meeting follows the afternoon session. This, we believe, is the most 
important part of our examination system. At this meeting all participating exam- 
iners, including members of the Board and local examiners, are present. The grades 
obtained by each candidate are read. Comments are solicited, even on those who have 
passed the examination without question. All borderline and failure cases are brought 
up for general discussion. In this connection, the candidate’s educational and training 
records may be reviewed, Every effort is made to give full justice to each candidate. 
If there is a wide difference in the grades given by the two sets of examiners, the 
notes made on the questions and answers are discussed, and views are compromised, 
usually in favor of the candidate. Consideration is given at this time to the past record 
of efforts and accomplishments of the man and his expected pattern of behavior 
appraised. Dr. Dinsmore, in his presidential address before the American Surgical 
Association last year, stated: “I think that one of the finest experiences a surgeon 
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can have is to sit at one of the appraisal meetings at the completion of these examina- 
tions. For sheer honesty of purpose and fairness, these meetings are a stimulus to 
any surgeon who attends.” 

Now, having touched on methods and techniques used currently in our examina 
tion, I should like to consider some thoughts on future development, alteration, or 
improvement. 

1. Any tendency of the Board to narrow down the field of general surgery, | 
believe, should be combated with great effort. Specialization has gone too far. Men 
entering specialized fields frequently know too much about too little. Division of 
surgery into further specialized components, such as that related to trauma, cancer, 
vascular disease, head and neck, etc., has a number of advocates and represents a 
trend of the times. The basic objection to this proposed program is that it is an 
artificial division with boundaries so indistinct that they are difficult to recognize 
The public is already aware of the loss of the necessary wide knowledge and insight 
into the problems of the whole patient, resulting from this trend. It is my feeling 
that the addition of more specialty boards, dividing the scope of surgery still further, 
would detract more than add to the public interest. Subspecialties under the Board, 
however, may be worked out to advantage. Let us keep the field of surgery a broad 
one and present the certificate to those whose training and knowledge is such that 
they would be safe surgeons for the small community. 

2. On the other hand, we must not curtail the development of the unusually 
talented with the potential of great contribution in our field by esablishing a set 
pattern or mold which excludes the exceptional individual of great promise. This 
requires elasticity of thought and wisdom on the part of the Secretary and members 
of the Board’s examination committee. 

3. These two concepts are not incompatible, but they must be kept in mind by all 
of us. The appointments to the Board from our own Association and all others, | 


believe, must not be all of one type. They should be a representative group of sur 
YI ; I grouy 

geons and need not all be Heads of Departments of Surgery. We should have men 

engaged in strictly clinical surgery, as well as professors. While most of the present 


soard members are professors, many of them are engaged primarily in the private 
practice of surgery. There must be representation by men who ae confronted with a 
Colles’ fracture in their private practice, as well as by those who are devoting their 
full time to the expansion of a specialized field of surgery. Perhaps, in future years, 
we should take an accounting, occasionally, of the recent practical surgical experi 
ences of our examiners, as well as of our candidates. 

A final word about the Board. The system of self-imposed qualifications for the 
surgeon is an illustration of the high ideals of our profession. This method is giving 
to the public better qualified surgeons. It has become a successful way of improving 
the standards of surgery in this country. Results indicate that the American Board 


of Surgery has passed from a stage of promise to one of performance. 





ANASTOMOSIS OF THE OBSTRUCTED COMMON BILE DUCT 
TO THE INTESTINE 


Il. Further Experimental Studies 


HAROLD E. KLEINERT, M.D. 


LOUISVILLE 
AND 


ALFRED M. LARGE, M.D. 
DETROIT 


NASTOMOSIS of obstructed common bile duct to duodenum in dogs has 
previously been studied and reported.' 
Persisting wide patency of the anastomosis was obtained by mucosa-to-mucosa 


approximation of the duct to the intestine, but free reflux of intestinal content into 


the biliary tract occurred and was associated with marked cholecystitis and 
cholangitis. 

The experiments reported in the present study were primarily undertaken to 
assess the value of a long blind antiperistaltic (Roux-Y ) loop of jejunum for biliary 
intestinal anastomosis, with the hope that ascending inflammation would be 


minimized. 
METHOD 


Mongrel dogs, divided into four groups, were used as experimental animals. The common 
bile duct was divided between distally placed ligatures at the initial operation. After an interval 
of two or three weeks the obstructed common bile duct was directly anastomosed to the duo 
denum in Group 1, In Group 2 a 12-in. (30 cm.) blind antiperistaltic limb of jejunum, utilizing 
the Roux-Y principle, was anastomosed to the obstructed common bile duct. The Roux-Y limb 
was a minimum of 12 in. in length? and located 10 in. (25 cm.) from the ligament of Trietz. 
An end-to-side anastomosis of the common duct to the intestine, with a one-layer interrupted 
cotton suture technique, was performed in all cases. Careful mucosa-to-mucosa approximation 
was obtained during the anastomosis 

In Group 3, as an additional method of comparison, a Roux-Y choledochojejunal anastomo 
sis was performed in animals which previously had a choledochoduodenostomy 

The fourth group was set up to study the effects of common duct stricture without disturbing 
the sphincter of Oddi mechanism, The common bile duct was completely obstructed with a liga- 
ture \fter an interval varying from two to three weeks, the ligature was removed, leaving a 
stricture of the duct at its site. The animals were observed and later killed to study the results 


RESULTS 

In no instance was stenosis of the biliary intestinal anastomosis encountered. 
Further, no significant leak of bile into the peritoneal cavity occurred. 
rr 

Supported by a Grant from the Research Division of Grace Hospital 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
Dec. 3, 1953. 

From the Wayne University College of Medicine, and the Department of Surgery, Grace 
Hospital, Detroit 
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The first, or choledochoduodenostomy, group consisted of 14 dogs. All animals 
survived and clinically remained healthy, as evidenced by little or no weight loss 
(Table 1, inflammation graded as minimal, mild, moderate, or severe). The animals 
were explored or killed at intervals varying from 5 to 18 months to obtain results 
Six dogs had gall-bladder concretions. Eleven dogs had foul-smelling bile, and one 
had no gall-bladder bile. Two dogs had no gall bladder ; apparently, autolysis of the 
gall bladder had occurred. When present, the gall bladder was often intrahepatic in 


location and exhibited severer inflammation than the remainder of the biliary tract 


Taste 1.—-Results in Direct Anastomosis of the Obstructed Common Duct to the Duodenum* 


Duration wt Degree of 
of Experi Change, Biliary Gall-Bladder 
ment, Mo Lb Cirrhosis Inflammatior 
Killed, 17 Moderate Severe 
Killed, 18 t Minimal Mild, G. B. small 
Explored, 15 } Mild Severe, stones 
Explored, 12 + Mild Moderate, G. B. small 
Explored, 16 Moderate Moderate, G. B. small 
Killed, 9 Moderate \utolysis (pus region 
killed, ¢ +2 Mild \utolysis 
Killed, 7 7 Moderate Severe, pus 
Killed, 5 Mild Mild, white bile 
killed, lf + Mild Moderate, stones 

ll Explored, 14 + Miid Moderate, stones 

12 Killed, 9 Mild Moderate, stones 

13 Killed, 10 +3 Minimal Mild, G. B. small 

14 Explored, 5 Minimal Mild, stones 


* The weight change is calculated from beginning to termination of experiment in all cases 


Taste 2.—Results in Roux-Y Choledochojejunal Anastomosis* 


Duration wt Degree of 

of Experi Change, Biliary Gall Bladder 

ment, Mo Lb Cirrhosis Inflammation 

Killed, 9 Moderate Severe, stones 

Died, 6 } Severe Severe, stones 
(ascites) 

Killed, 3 Severe Severe, stones 

Died, 6 Severe Severe, stones, pus 

Died, 1 { Severe Severe, pus 

Died, 2 Severe Severe, pus 

Died, 3 Severe Severe, stones 

Killed, 3 3 Moderate Severe, stones, pus, gas 


Killed, 6 j Severe Severe, stones, pus, gas 


* Note weight change in every case 


The gall bladder usually contained foul-smelling or purulent bile, in addition to 
stones, and displayed a thickened and fibrotic wall. Severer liver inflammation, 
particularly fibrosis and scarring, was noted in the gall-bladder region 

Histopathologic study revealed moderate to severe chronic inflammatory changes 
in the extrahepatic biliary tract with more marked and acute changes in the gall 
bladder. Mild to moderate pericholangitic cellular infiltration and fibrosis within 
the liver was observed. 


Repeated bile cultures revealed intestinal bacteria, Escherichia coli, Aerobacter 


aerogenes and Streptococcus viridans being encountered most frequently. Normally, 


dog bile is sterile. 
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Fig. 1.—(a), Choledochoduodenostomy, Group 1. First operation, common duct doubly 
ligated and severed close to its junction with the duodenum. Second operation, two weeks later, 
simple mucosa-to-mucosa approximation of duct to duodenum with a single layer interrupted 
cotton suture. (b), Roux-Y choledochojejunal anastomosis, Group 2. First operation, common 
duct doubly ligated and divided. Two weeks later, anastomosis of the common duct to a 12-in 
antiperistaltic limb of jejunum. (c), Group 3. Previous direct anastomosis of duct to duodenum 
(as in @) divided. Duodenum repaired and a Roux-Y choledochojejunal anastomosis performed 
(as in b). (d), Group 4. Common duct ligated close to its junction with the duodenum. Second 
operation, two or three weeks later, ligature removed from common duct, leaving a stricture of 
the duct at its site 
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Fig. 2.—Gross appearance of common duct duodenal anastomosis. Extrahepatic biliary tract 


is opened. Tip of probe lies at junction of patent anastomosis. Note thickening and edema of 
gall-bladder wall, reaction less marked in common duct 


Fig. 3.—Gross appearance of a Roux-Y choledochojejunal anastomosis. The extrahepatic 
biliary tract again opened to demonstrate thickening and fibrosis. The gall bladder is filled with 
concretions and exudate 


Fig. 4.—Sections of liver 12 months following a choledochoduodenostomy. Note pericholan 
gitic cellular infiltration and the increase in fibrosis 
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Fig. 5.—(a), Section of liver six months following a Roux-Y choledochojejunal anastomosis. 
Ihere is destruction of liver cells with marked inflammatory cellular infiltration and abscess 
formation. Note increase in fibrosis. (b), Liver nine months following a Roux-Y choledocho- 
jejunal anastomosis. There is a marked increase in periportal fibrous tissue, A small calculus 
can be seen in a bile duct 


Fig. 6.—Gross appearance of a Roux-Y choledochojejunal anastomosis after a choledochoduo- 
denostomy. Bile ducts and jejunum have been opened. Note very short common duct with three 
branches opening into it. Probe lies just below junction of extremely wide common-duct jejunal 
anastomosis. Autolysis of gall bladder occurred in this case. 


Fig. 7.-Gross appearance of an experimentally produced stricture of the common duct. 
Marker points to the stricture site, above which the extrahepatic biliary tract exhibits dilatation 
and thickening 
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Fig. 8.—Section of liver three months following a common duct stricture. There is a slight 
increase in fibrosis; otherwise, the liver appears normal 


Fig. 9.—(a), Gall-bladder wall in a Roux-Y choledochojejunal anastomosis. Note marked 
thickening of all layers and the increased fibrous tissue. A small lymph follicle has formed in 
the mucosal layer. (b), Gall-bladder wall after a Roux-Y choledochojejunal anastomosis, with 
more detail of lymphatic infiltration in mucosal layer. (c), Gall-bladder wall following a 
choledochoduodenostomy. Note inflammatory cellular infiltration and the increase in fibrous 
tissue. 
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Group 2, or the Roux-Y choledochojejunostomy group, consisted of nine dogs. 
All dogs lost weight (Table 2). Five animals died from one to six months after 
operation. The remainder were killed at intervals of three to nine months. The gall 
bladder contained concretions in seven dogs. The two dogs in which gall bladder 
concretions were not present lived two months or less and had frank purulent 
material in the gall bladder. Three dogs had purulent-appearing gall-bladder bile. 
Four animals had no gall-bladder bile or fluid. Occasionally, the gall bladder con- 
tained gas. In one instance yellow purulent bile was found in the small biliary 
radicles, The liver exhibited severer inflammation in the gall-bladder region, and 
often hepatic abscesses were encountered in this area. One animal had ascites. 

Histopathologic study, in addition to acute and chronic inflammatory changes 
in the gall bladder, revealed extensive pericholangitic inflammatory infiltration, 
liver fibrosis, and areas of suppuration necrosis within the liver. Bile culture dis- 
closed essentially the same organisms as in the first group. 


TABLE 3.—Results nm Roux-Y Choledochojejunal Anastomosis After Choledochoduodenostomy* 


Duration wt Degree of 
of Experi Change, Biliary Gall-Bladder 
ment, Mo Lb Cirrhosis Inflammation 


Killed, 18 +3 No change No change 
Killed, 12 5 Less Autolysis 
Killed, 5 Slightly less No change 
Killed, 3 , Increased Increased, gas 


*No consistent alteration observed. 


TABLE 4.—Kesults in Common Bile Duct Stricture After Temporary Obstruction 


Duration Wt. Degree of 
of Experi Change, Biliary Gall- Bladder 
ment, Mo Lb Cirrhosis Inflammation 


Killed, 3 1 None Mild, sterile bile 
Killed, 3 h Minimal Mild, sterile bile 
Killed, 3 f Minimal Mild, sterile bile 


In Group 3, Roux-Y choledochojejunal anastomosis, after choledochoduodenos- 
tomy, was undertaken as an additional method of comparing the two procedures. 
The operation carried an immediate high mortality rate. Anesthesia combined with 
a long operative procedure and more extensive blood loss than normal probably 
accounted for fatality within 24 hours in six cases. Four animals survived the 
operation and were later killed at intervals of 3 to 13 months (Table 3). Biliary 
fibrosis and pericholangitis did not appear significantly altered after establishment 
of a Roux-Y. Autolysis of the gall bladder occurred in one case. The gall-bladder 
bile was abnormal, with a foul odor, both before and after the Roux-Y anastomosis 
in the remaining cases. 

The fourth group consisted of three animals with an experimentally produced 
stricture of the common bile duct. No deaths occurred, and the animals remained 
healthy except for icterus. Jaundice slowly subsided after the complete bile-duct 
obstruction was relieved (Table 4). Examination three months later revealed a 
stricture of the common bile duct at the ligature site. Distally, the common duct was 
small and more fibrotic than normal. Proximally, the common duct and gall bladder 
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remained distended, the common duct measuring | cm. in diameter in one case. The 
gall bladder contained thick dark bile and concretions in all animals. Repeated bile 
cultures were sterile. Histopathologic study revealed only minimal inflammatory 


changes. One animal had a normal-appearing liver. 


COMMENT 


All animals which had a choledochoduodenostomy survived. The gall bladder, 
when present, was more severely inflamed than the remainder of the biliary tract. 
Occasionally, autolysis of the gall bladder was observed. The disappearance of the 
gall bladder is probably due to severe infection with subsequent destruction of the 
organ, Some evidence for inflammatory destruction of the gall bladder existed in one 
sacrificed animal which had only purulent material in the region where the gall 
bladder would normally be located. The degree of biliary cirrhosis appeared to be 
correlated with the amount of gall-bladder inflammation. When the gall bladder 
became small and contracted, biliary cirrhosis and cholangitis were decreased. 

Over one-half the dogs in which a Roux-Y choledochojejunal anastomosis was 
performed died within six months, and all animals lost weight. The gall bladder was 
enlarged in all cases and often contained concretions, purulent material, and gas. 
Hepatic abscesses were frequently encountered near the gall bladder. Biliary 
cirrhosis and cholangitis were definitely more marked in the Roux-Y choledocho- 
jejunal anastomosis than in direct anastomosis of the common duct to the duodenum, 

Musgrove, Grindlay, and Karlson, in animal experimentation, believed slightly 
better results were obtained when the common duct was anastomosed to the duo- 
denum rather than to a jejunal loop.’ Their animals were prepared by removing 
the gall bladder and producing a partial obstruction of the common duct at the 
initial operation. The reported incidence of ascending infection was less marked in 
their series than in the present study. The degree of obstruction of the common duct, 
prior to reanastomosis and the removal of the gall bladder at the initial operation, 


may partially account for the difference in results. Certainly, in our animals the gall 


bladder appeared to be a reservoir of infection with hepatic inflammation roughly 
paralleling the degree of gall-bladder infection. 

When a Roux-Y choledochojejunal anastomosis was performed after a choledo 
choduodenal anastomosis, the degree of inflammatory change was not significantly 
altered. It could be postulated that previous anastomosis of the common duct to the 
duodenum produced some degree of immunity to invading ‘intestinal organisms ; 
therefore the severer degree of cholangitis and biliary cirrhosis observed in the 
primary Roux-Y group did not develop. 

When a stricture of the common duct was experimentally produced without 
disturbing the sphincter of Oddi mechanism, the gall-bladder bile remained sterile ; 
however, concretions formed in the gall bladder in all cases. A minimal degree of 
inflammatory reaction was noted on histopathologic study of the extrahepatic biliary 
system and liver. 

The anastomosis between the common bile duct and intestine remained widely 
patent in all cases. Gentle and accurate mucosal approximation appears to be the 
most important single factor in preventing formation of a stricture of the anastomotic 
site. Since the anastomosis remained patent, we consider the primary cause of the 


persistently observed inflammatory changes to be continued contamination of the 
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extrahepatic biliary tract with intestinal content through the anastomosis. This again 
illustrates the value of preserving the sphincter of Oddi, whenever possible, in recon- 
structive surgery of the common bile duct. 


SUMMARY 


\nastomosis of the obstructed common bile duct to the duodenum was performed 
in 14 dogs. All animals survived. A Roux-Y choledochojejunal anastomosis was 
performed in nine dogs. All of the animals lost weight, and five animals died within 
six months. A one-layer interrupted cotton suture, with careful mucosal approxti- 
mation, was utilized in all common-duct intestinal anastomosis. Stenosis of the 
anastomosis did not occur; however, all animals developed acute and chronic 
inflammatory changes in the biliary tract and liver. The severer and acute changes 
occurred in the Roux-Y choledochojejunal group. 

The gall bladder consistently exhibited increased inflammatory changes, as 
compared with the remainder of the biliary tract. It often contained stones and 
purulent bile. Autolysis of the gall bladder was observed in three dogs. 

I‘stablishment of a Roux-Y choledochojejunal anastomosis in dogs which pre 
viously had a choledochoduodenostomy was not followed by the severe degree of 
cholangitis and biliary cirrhosis noted in the primary group of Roux-Y anastomosis. 

\ stricture of the common duct was produced, leaving the sphincter of Oddi 
ntact, in three animals. Concretions formed in the gall bladder in all cases. Repeated 
hile cultures were negative for organisms. The gall bladder and bile ducts proximal 


to the stricture were dilated; however, only minimal pericholangitic inflammatory 


reaction occurred. 
CONCLUSIONS 

1. Cholecystitis, cholangitis, and biliary cirrhosis developed subsequent to 
anastomosis of the obstructed common bile duct to the duodenum and to a Roux 
arm of the jejunum. However, the degree of inflammatory change is definitely less 
when a choledochoduodenostomy is performed. 

2. The gall bladder was routinely more inflamed than the remainder of the 
biliary tract. It may serve as a constant reservoir of infection and should be removed 
when intestine is anastomosed to the common duct. 

3. Stricture formation was not encountered at the site of the common bile duct 
intestinal anastomosis ; however, severe degrees of cholangitis and biliary cirrhosis 
developed. One of the primary causes for the attendant infection appears to be con- 
tamination of the bile ducts with intestinal content through a widely patent 
anastomosis. 

+. Minimal inflammatory changes follow production of a stricture in the common 
duct when the sphincter of Oddi mechanism is intact. Therefore it is recommended 
that the sphincter of Oddi be preserved whenever possible in reconstructive surgery 
of the common bile duct 
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NEW METHOD FOR DETERMINATION OF GALL-BLADDER FUNCTION 


LLOYD A. STIRRETT, M.D. 
AND 


ERIC T. YUHL, M.D 
LOS ANGELES 


NTRAVENOUS cholecystography is the most reliable method for evaluating 

function of the gall bladder. Introduced in 1924 by Graham and Cole,’ the 
technique rapidly came into widespread use. However, toxic side-reactions were 
not infrequently encountered. The subsequent introduction of oral contrast media 
which did not cause these undesirable reactions led to the abandonment of the 
intravenous technique. In 1948 Moore and his associates * reported the successful 
use of iodinated fluorescein compounds for intravenous cholecystograph 

It is the purpose of this report to describe the results obtained with a new intra 
venous method for the determination of gall-bladder function in a series of 102 
patients. The method employs radioactive diiodofluorescein (DIF) as a tracer 


agent and the scintillation counter to detect the gamma radiation from the | 


METHOD 

Radioactive diiodofluorescein was chosen as the tracer agent because it is rapidly 
removed from the blood stream and excreted in the bile. DIF has been used exten 
sively in other investigations, and no toxic side-reactions have been observed." 
lodine I'*' emits gamma quanta of sufficient intensity to be detected externally by 
the scintillation counter. The counter is mounted on an automatic scanning deviec 
(Fig. 1) termed the scintiscanner.' 

The patient is given a single intravenous dose of 5 yc of DIF per kilogram body 
weight. Thirty minutes after the injection the patient is positioned under the scanner 


The counting rate and scanning speed are adjusted to obtain the maximum contrast 


between the gall bladder and the body background. The entire right upper quadrant 


is then scanned, and each complete scan requires 20 minutes. The radioactivity 
detected by the counter is transmitted to a printing stylus which records the dis 
tribution of radioactivity on a sheet of paper. The resultant record is termed a 
scintigram. 

In preliminary experiments ° it was observed that DIF appears in the bik 


within 10 minutes after intravenous injection and reaches a maximal concentration 
a 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Cl 
Dec. 3, 1953 
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From the Surgical Service and Radioisotope Unit of the Veterans Administration Center 
and the Departments of Surgery and Radiology, University of California School of Medicine 


at Los Angeles 
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30 to 60 minutes thereafter. Accordingly, the initial scan of the right upper quadrant 
is begun 30 minutes after injection of the tracer agent in order to insure concentra- 
tion of the DIF within the gall bladder. 


RESULTS 

The radiotracer method has been applied to a series of 102 patients. The results 
on the scintigram have been carefully correlated with the observations at the time 
of laparotomy and those obtained on oral cholecystography whenever possible. 

Twenty-six patients who had no clinical, radiographic, or surgical evidence of 
disease of the gall bladder or the biliary tract were studied as the control group. 
Fifty-five of the 102 patients studied suffered from chronic cholecystitis with chole- 
lithiasis, 6 patients had chronic cholecystitis without calculi, 10 had acute chole- 


Fig. 1.—Patient is shown in position under scintiscanner. Note area to be scanned marked 
ym patient’s skin, 


cystitis, 2 had chronic pancreatitis, 2 had acute pancreatitis, and 1 patient had a 


large amebic abscess of the liver. 

In the 26 patients in the control group who underwent laparotomy for disease 
other than that of the gall bladder or biliary tract, oral cholecystograms before 
operation were interpreted as showing normal gall-bladder function in each instance. 
At the time of operation the gall bladder was carefully inspected and no gross evi- 
dence of disease was noted. In each of these patients the scintigram showed an 
area of concentrated radioactivity in the right upper abdominal quadrant, appearing 
30 to 60 minutes after the injection of the radioactive DIF (Fig. 2). Repeated scans 
at 30-minute intervals showed gradual reduction of the concentration of radio- 
activity over the gall bladder, and at the end of two hours, after the injection, only 
slight traces of radioactivity could be detected. 

Fifty-five patients were found at operation to have chronic cholecystitis and 
cholelithiasis. Oral cholecystograms in these patients showed either failure to con- 
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Fig. 2.—Scintigram of patient with normal gall-bladder function, obtained 40 
after intravenous injection of 300 uc DIF. 
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Fig. 3.—Scintigram of patient with chronic cholecystitis and cholelithiasis, obtained one 


hour after intravenous injection of 350 ue DIF. Note absence of focus of radioactivity 
bladder area. 
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centrate the contrast medium or the presence of calculi in all but three patients. In 
these three patients the cholecystograms were interpreted as showing normal gall- 
bladder function without evidence of calculi. The scintigrams on the 55 patients 
showed no concentration of the DIF in 35 patients (Fig. 3). In 16 of the 55 patients, 
there was marked decrease in the concentration of the tracer agent, associated with 
a delay of 60 to 90 minutes in the maximal concentration of the DIF as well as a 
delay in the disappearance rate. Four of the scintigrams showed apparently normal 
gall-bladder function. 

Six of the 102 patients were found at operation to have chronic cholecystitis 
without calculi, Microscopic examination of the specimens verified the diagnosis. 
In each patient, both the oral cholecystogram and the scintigram failed to show any 
evidence of gall-bladder function. 


Ten patients suffered from acute cholecystitis, confirmed at the time of laparo- 


‘- . . ? . * . 
tomy and verified by microscopic examination of the specimens removed at opera- 


tion. Oral cholecystograms were not obtained in any of these patients. The scinti- 
gram showed no concentration of radioactivity in the right upper quadrant in these 
10 patients. 

In the two patients with chronic pancreatitis an associated chronic cholecystitis 
was found. Both oral cholecystography and scintography failed to show any evidence 
of gall-bladder function. In the two patients with acute pancreatitis the scintigram 
did not show any function of the gall bladder. At the time of operation, considerable 
edema of the cystic duct was found. It is felt that the edema was sufficient to explain 
the failure to concentrate the radiotracer. In the patient with the amoebic abscess 
of the liver, oral cholecystography showed no function of the gall bladder, whereas 
the scintigram showed normal gall-bladder function. The gall bladder appeared 
grossly normal at the time of operation. 


COM MENT 


The major limitations of oral cholecystography are (1) the time delay required 
to obtain radiographs, (2) variable absorption of oral contrast substances, and (3) 
the inability to administer oral medication in those patients who are vomiting or 
require gastric suction. In these instances, a reliable, nontoxic, intravenous method 
of determining the function. of the gall bladder is a useful diagnostic aid. 

The results in this series indicate that scintography is a reliable index of the 
function of the gall bladder. The absence of undesirable side-reactions is due to the 
small amount of the tracer agent required to perform the test, less than 2% of the 
amount required for conventional intravenous methods. One limitation of this 
technique is the inability to visualize calculi. However, it has been observed that 
the presence of calculi within the gall bladder results in most instances in diminished 
or absent function of the gall bladder. For this reason, it is felt that the inability to 
delineate calculi is not a serious limitation of this technique. 

The value of scintography in those patients who present an urgent problem in 
diagnosis is well illustrated by the following case report. 

G. S., a 44-year-old white man, entered the hospital complaining of severe pain in the epi- 
gastrium and right upper abdominal quadrant for 24 hours. Two years before the present entry, 
the patient had experienced a bout of jaundice, chills, and fever, which had been diagnosed as 
“hepatitis.” Physical examination upon admission showed slight tenderness in the right upper 
quadrant, and there was a temperature of 100.6 F. A blood count showed 4,200,000 RBC, 13.0 
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gm. of hemoglobin per 100 cc., and 21,000 WBC, with 76% neutrophiles, 14% lymphocytes, 7% 
monocytes, and 1% eosinophiles. An electrocardiogram was interpreted as showing nonspecific 
depression of the T waves. A clinical diagnosis of acute cholecystitis was made, and a scinti 


gram was requested. The scintigram showed normal gall-bladder function. In view of this 


finding, laparotomy was postponed. Serial electrocardiograms over a 24-hour period revealed 


conclusive evidence of an acute myocardial infarction 


SUMMARY 


\ new intravenous method of determining the function of the gall bladder has 
been described. 

The results obtained in a series of 102 patients have been reported 

The advantages and usefulness of the technique as a clinical diagnostic adjunct 
have been discussed 
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OPERATING-ROOM CHOLANGIOGRAPHY 


Errors in Technique and Interpretation 
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R. BURNS LEWIS, M.D. 
AND 


W. HARRISON MEHN, M.D. 
CHICAGO 


PERATING-room or immediate cholangiography is not a new procedure. 

Mirizzi' first described its routine use in 1935. Many reports of its use have 
appeared in the literature, but few studies of its failures have been reported. We 
feel that study of the failures and difficulties encountered should aid in evaluating 
the procedure as well as help to reduce the percentage of failures. 

This paper is a report of our personal experience during the past five years in the 
performance of 108 operating-room cholangiograms in the course of 144 cholecys- 
tectomies. In 36 cases no cholangiogram was done in the operating room for a 
variety of reasons which are summarized in Table 1. In 30 cases examination was 
believed to be unnecessary ; in four cases the condition of the patient contraindicated 
the procedure, and in only two cases were we unable to cannulate the cystic duct. 
As we obtained more experience, this procedure has been used with increasing 


frequency, and many of the cases in this group would have cholangiograms per- 
formed if they were being operated upon today. Of the 108 cholangiograms done, 
37, or one-third, were imperfect in some way, and it is this group of cases with 


which we are concerned in our study. A summary of these cases is listed in Table 2. 

The illustrating cholangiograms in this paper were made in the operating room 
with a 25 ma. portable x-ray machine. The Camp-Lysholm grid cassette was used 
to hold the film and was placed in a tunnel under the patient before surgery. 
lodopyracet, (Diodrast) solution, 35%, was used as the opaque medium, and the 
injection was made through a catheter, polyethylene tube, or T-tube. Usually 5 ce. 
of the iodopyracet solution was injected and a film made. A second film was made 
after injection of 15 cc. of iodopyracet. 


TECHNICAL ERRORS 

Under the heading “Technical Errors” we have grouped all errors which we 
believe are usually preventable. 

Motion.—Respiratory movement occurred in five of our patients and is illus- 
trated in Figure 1. This difficulty is ordinarily prevented by the production of an 
en 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
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apneic interval by hyperventilation of the patient. This method is more difficult but 
safer than apnea produced by intravenous administration of thiopental ( Pentothal ) 


sodium. The effectiveness of this method is directly proportional to the experience 
of the anesthetist. It is to be noted that even with some motion during the film 
exposure valuable information is obtained concerning emptying of the duct and 
its size. 

Duodenal Injection.—In four of our patients the tubing was inserted farther 
than necessary and passed the ampulla; consequently, all the opaque medium was 


TABLE 1.—Cases Without Cholangiograms* 


Believed unnecessary 
Nonealeulus gall bladder 
One or two large stones (hydrops) 
Hydrops (small common duet) 
Small common and cystie duct 
Common duet explored 
Small caleuli 

Poor condition of patient 


Could not eannulate duet 


Total 


In 36 cases no cholangiograms were done 


TABLE 2.—I mperfect Cholangiograms * 


Cases, 
Technical Errors No Interpretation 
Motion 


) Translucent shadow 


1 Stones (2) 


, Bloek 
Poor filling 2 


Duodenal injeetion 


Air in duets 


Rapid emptying 
Leak about cannula 


l 

l 

Mechanical failure 1 
l 


Interposition 
17 


* Of the cholangiograms taken, 37, or one-third, were imperfect 


found in the duodenum, thus failing to outline the biliary tree (Fig. 2). We now 


prevent this error by placing a nonabsorbable surgical (black silk) ligature 2 cm 
proximal to the tip of the tubing beyond which it is not inserted 
Aw im Biliary Tree-—In two cases small bubbles of air were shown in the 
cholangiograms (fig. 3). This appeared to be air, but it was only with repeated 
postoperative films that the character of the defect was finally established. 
Incomplete Filling.—The biliary tree 


was incompletely filled in two 
(Fig. 4). This error may 


be due to failure to estimate the necessary quantity of 
radiopaque medium or the extrinsic pressure on the ductal system by laparotomy 
pads or a distended stomach 


Cases 


The routine use of constant gastroduodenal suction 
aids in eliminating gastric distention. 
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Fig. 1.—Cholangiogram showing motion due to breathing during x-ray exposure. Despite 
poor outline, duct is normal in size and empties into the duodenum readily 


) 


Fig. 2 lubing is in ampulla; consequently, no common bile duct is visualized. Note that 
a pancreatic duct is visible even in the tail of the pancreas 


Fig. 3.—Fine air bubbles in common duct were probably introduced with the T-tube after 
exploration of the common duct. 


Fig. 4.—Incomplete filling of intrahepatic ducts does not exclude presence of stones. Note 


extravasation of medium about T-tube. 
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Rapid Emptying 


The radiopaque medium may pass into the duodenum rapidly, 
and, 1f delay occurs between the injection and the exposure of the x-ray film, all 
the medium may have left the common duct. This occurred once in our series 

Mechanical Failures —In one case the switch on the x-ray machine failed to 
function ; consequently, all the injected material was lost before the exposure could 


be made. These last two failures illustrate the teamwork necessary among the 


anesthetist, the surgeon, and the x-ray technician if good cholangiograms are to 
be obtained. 


Leaking Opaque Medium 


Cc 


It is obvious that if the injected radiopaque material 
(35% iodopyracet ) escapes outside the duct system imperfect films will be obtained 
This occurred in one of our cases. This can be obviated by securely ligating the 


cystic duct stump about the tubing or tightly suturing the common duct about 
the T-tube 


Ps 
. 


’ 


Fig. 5.—Towel clips and Allis 


forceps mar film. Common bile 
not emptying. Note slight bulge 


duct is well outlined 
at site of ligated cystic duct 


all Is 


Interposition.— The use of towel clips (Fig. 5) or the interposition of grounding 
plates (Fig. 6) may make the cholangiogram difficult to interpret or obscure it 
altogether. Skin towels are fixed to the 


skin by continuous silk 
grounding plate is kept above the 


suture, and the 

ray cassette holder to prevent these errors 
Interpretation.— Difficulties were encountered in interpreting the cholangiograms 
in 20 cases. Doubtless some of these difficulties were due to technical errors, but 
these were less obvious than in the first group described 

Translucent areas believed to be air appeared in the common duct in 11 of our 
cases and were the most serious of the defects noted (Fig. 7). All of these cases 
were believed to contain no stones either because of configuration or because 


or 
previous exploration of the common duct. This proved to be true in nine of these 


cases in which no stones were found and in 


cholangiogram or clinical course confirmed this belief. In two cases this interpreta 


believed to be 


which the subsequent postoperative 


tion was not correct. [The translucency 


due to external pressure ol 
a dilated stomach was found on postoperative study to be due to a remaining calculus 
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(bigs. 8 and 9), This was removed at a subsequent operation two weeks later. It is 
of interest to note that several stones had already been removed from this common 
duct and that estimating the number of stones from the translucent areas is not 
always possible. In the second case a translucent area was believed to be a con- 
structed one by the conformity of the intrahepatic ducts, One year later seven calculi 
were removed from the left hepatic duct. 

Most of these defects are believed to be due to air injected with the radiopaque 
medium. This has been minimized by the use of a fine polyethylene tube inserted 


into the cystic duct before division instead of a larger catheter or cannula. Care is 


also necessary in eliminating air from the syringe and tubing. More frequently air 


enters the common duct and is incompletely aspirated when a T-tube has been 
placed in it. Repeat x-rays with further injection may help to eliminate air from the 


system. Currently it is our practice to reexplore the common bile duct immediately 


Fig. 6—Grounding plate has been inadvertently placed between patient and cassette, hepatic 
ducts completely blocked out. 


Fig. 7.—Translucent areas in common bile duct proved to be air. Note distal end of 
pancreatic duct and folds in duodenal mucosa 


if the air cannot be eliminated. The inability to palpate a stone in the distal end of 
the common duct is not evidence that one is not present in this area. Possibly four 
different angles for the x-ray exposure, as suggested by Norman,* would aid in 
clarifying some of these problems. 

Failure of the common duct to empty into the duodenum occurred in nine of 
our cases due to causes other than stones (Figs. 10 and 11). Such a finding is 
presumptive evidence of block by stone, pancreatitis, edema, spasm, or tumor. We 
believe that such a finding necessitates further x-rays or exploration, since one 
cannot be sure of the nature of such obstruction otherwise. In these nine cases no 
stones were found. The configuration of the funnel-shaped deformity due to a tumor 
of the pancreas is so diagnostic that it can be said that no tumor was causing obstruc- 
tion in these cases. Early in our experience, morphine was given preoperatively, 
and we feel this contributed to this group of cases because of the sphincter spasm 
it is known to produce. Meperidine (Demerol) hydrochloride, although somewhat 
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Fig. 8.—Translucent area in distal end of common bile duct after removal of several stones 
from the duct was believed to be due to dilated stomach and duodenum. Note Levin tube was 
not passed far enough and is functioning poorly 

Fig. 9.—Postoperative cholangiogram in case illustrated in Figure 8, showing definite stone 
in distal end of common bile duct. This stone was removed two weeks later 


Fig. 10.—Radiopaque medium is not passing into the duodenum. Passage occurred readily 
after a probe was passed into the duodenum 


Fig. 11—Failure of medium to pass into duodenum after removal of several common bile 
duct stones. Passage occurred readily after procaine was added to medium 
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less offensive in this regard, is also believed by us to produce spasm in some cases. 
sarbiturates given preoperatively, replacing the opiates, have lessened this problem, 
in our experience. Another method of eliminating this disturbing finding has been 
the relaxation of the sphincter observed by the injection of a mixture of 10 cc. of 
1% procaine hydrochloride and 20 ce. of iodopyracet for a subsequent x-ray. Pres- 
sure studies, as suggested by Mallet-Guy,* have not been utilized in this study. 
If this method fails, the duct must be explored or reexplored. Subsequent cholangio- 
grams usually show no block if a probe or sound has been passed into the duodenum. 

Overlooked Stones in Biliary Tract.—Of 108 cholecystectomies in which opera- 
tive cholangiography has been used, stones have been overlooked in three known 
cases, Only time will tell if others have been overlooked. 

In one of these cases a stone was missed because a cholangiogram was not 
repeated after three unsuspected stones had been removed from an undilated common 


duct and was discovered postoperatively (Figs. 12 and 13). This case cannot fairly 


be charged to a failure of the method, rather to our failure to properly employ it. 


Fig. 12.—Cholangiogram taken before exploration of the common bile duct. This patient had 
never been jaundiced and had only slight dilatation of the common bile duct. Three stones were 
removed from the common duct 


Fig. 13.—Postoperative cholangiogram in same case as shown in Figure 12. Repeat chol- 
angiogram was not taken in surgery because of difficulty with production of satisfactory apnea. 


In the second case a translucent area in the intrahepatic duct was thought to be 
a reconstructed shadow. One year later, pain, fever, and a mild elevation of the 
bilirubin indicated exploration, Seven stones were removed from the left hepatic 
duct and one from the common duct. 

The third case in which a stone was missed is illustrated in Figure 7 and was 
due to misinterpretation of a translucent area in the duct. 


COM MENT 


The errors noted appear to be an imposing list. When one summarizes the 
results, however, it appears less grim, and we believe the method has value. The 
recognition of the fallibility or defects in any method must precede its final evalu- 
ation and period of greatest usefulness. We, as many others, have found the soluble 
radiopaque medium more satisfactory than the oily mixtures. Because of the radio- 
activity of thorium dioxide, we have also discontinued its use. 
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If this method of examination is to be used a number of suggestions are in order: 
i. Routine use makes for greater efficiency and fewer errors. 
2. Close teamwork among the anesthetist, the surgeon, and the x-ray technician 


are essential. 


3. The use of a marked small polyethylene catheter inserted into the undivided 


cystic duct eliminates many errors and difficulties. 

4. Barbiturates should be used as preoperative preparation. 

5. Procaine hydrochloride added to the iodopyracet may eliminate sphincter 
spasm. 

6. Close attention to details is essential if good films are to be obtained. 

7. After the common duct has been explored and before the abdomen is closed, 


a repeat cholangiogram is advisable. 


SUMMARY 


The occurrence of 37 errors during the course of 108 operating-room cholangio- 
grams has been reported and analyzed. Methods of decreasing these errors have 
been suggested. The method cannot be charged with a single failure to locate stones, 
and we accept the responsibility of overlooking stones in three cases due to failure 


to utilize properly or to interpret the x-rays obtained. 
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DISCUSSION 


ON PAPERS BY DRS. KLEINERT AND LARGE, STIRRETT AND YUHL, 
AND DOUGLASS, LEWIS, AND MEHN 


Dr. CHARLES G. JouNsTON, Detroit: I have watched with some interest these studies 
which Drs. Kleinert and Large have made, primarily because their findings were related to 
facts that I did not believe before. 

Some years ago Dr. Waltman Walters reported that if one made an anastomosis to the 
duodenum and it was wide open, one did not get into trouble, whereas if one tried to make 
flaps or obstructed the outlet in any way, cholangitis was sure to result 

As I said, I did not believe that at that time. I am beginning to change my mind quite a 
hit on the basis that if there is very much stasis, and with contamination (one cannot prevent 
contamination), there is bound to be some inflammation in the common duct 

The difference between success or failure in the open anastomosis in the duodenum and the 
open anastomosis in the Roux-Y can only, so far as I see, be due to obstructive phenomena 
Just because there is a peristaltic arrangement does not mean that with each peristalsis there 
is not some material that can get back ino the common duct. However, one does not get the 
same results, clinically, if one makes the anastomosis near a large bolus of material which can 
reflux, as in the case of the duodenum, as one does with the Roux-Y. I still prefer the Roux-Y 
type of anastomosis and think it has much to recommed it because it does remove intestinal 


material a long way from the common duct 
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The findings in the gall bladder corroborate the fact that it is purely a matter of stasis 


rather than the amount of contamination that is responsible. There, of course, one has very 


obvious stasis, and, with infection added, one might expect the gall bladder to be contaminated 
heavily and infected. Therefore, of course, it is always wise—if one does not need open drainage 
of the gall bladder into the intestine somewhere—to remove the gall bladder. 

I still cannot see the connection between clinical cases and these animal experiments, with 
relation to indicating that the direct anastomosis to the duodenum is better than the Roux-Y 
I still favor the Roux-Y despite the fact that we have had cholangitis in one case that had a 


very wide-open anastomosis to a Roux-Y and a very adequate length in the loop of jejunum. 

I think these are very interesting experiments, and they should be continued and corroborated 
with clinical evidence, because one cannot always be sure that what happens in the animals is 
going to happen in the human, but there is surely a suggestion to the effect that if one is 
making an anastomosis, it should be made a wide-open anastomosis so that drainage results and 
no stasis occurs, 

Dr. Atrrep McK. LarGe, Detroit: If I may, I should like to emphasize a few things 
that have been said by Drs. Kleinert and Johnston. 

The first of this group of experiments, as many of you will recall, was reported about two 
years ago. They were choledochoduodenal anastomoses, and sufficient infections occurred, of 
sufficient intensity, that we said we hesitated to do such an operation upon patients. That con 
clusion was obviously based on inadequate data, and I have to retract such a statement today. 

One might ask why the gall bladder was not removed in these experiments, since such 
operations are usually done when the gall bladder has been previously removed. We thought 
that the gall bladder would be a good sort of index of the degree of ascending infection, or act 
as a stasis reservoir, as Dr. Johnston has mentioned. It is rather artificial, true, but yet it does 
form an adequate and simple index of the infection, and that is why it was left in, in all these 
experiments 

The results, to us, have been quite striking. There is absolutely no question that the animals 
that had Roux-Y anastomoses with a 12 in. (30 cm.) loop or longer did show greater morbidity 
than the animals with the choledochoduodenal anastomoses. They had severer infections; they 
lost weight, and they died. 


I do not know whether it was all because of the infection or because the method of drainage 
of bile into the lower part of the small bowel is rather unnatural or unphysiological. Anyway, 


they all developed infection and did not do very well, and many died. 


For my part, it probably does have some clinical implications. It seems to me to tend to 
corroborate the view that has been held for years by Walters and Sanders and by others that 
the simpler operation of direct choledochoduodenal anastomosis for reconstruction of the common 
duct is the proper operation when the sphincter can not be preserved 

The other interesting conclusion, it seems to me, is with regard to the gall bladder itself as 
the most outstanding site of infection in all these animals. It is so definite and so constant a 
result, that it seems quite clear, quite well established in this experimental work, at least, that 
whenever there is a wide-open communication between the intestine and the biliary tract the 
gall bladder should be removed. This would apply, then, if one can infer again such conclusions 
in work with patients, that when we do sphincterotomies or sphincteroplasties, or remove the 
sphincter, or cut out a piece, the gall bladder should be removed in order to avert subsequent 
infection 

Dr. Wittiam P. Fire, Muskogee, Okla.: I arise because I want to talk about the clinical 
application of choledochoduodenostomy. For approximately a quarter of a century now, I have 
personally been using a choledochoduodenostomy in all cases in which there was a dilatation 
of the common duct anastomosis with formulation or in which a ductal malignant lesion of a 
gall bladder was present. In recent years, in this type of case, we have practically discarded 
T-tubes. In only one case in all of this type have we had trouble and that was one in which 
we did not make a large enough anastomosis; the patient was reoperated upon within a year 


and has remained well 
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Infection apparently seems to play very little part in our cases in which the anastomosis is 
made in the sick patient with a dilated common duct; as in every case, improvement has been 
rapid and continuous. Any cholangitis present apparently subsides rapidly with the relief of its 
obstruction. 

Dr. R. Russett Best, Omaha: Dr. Douglass has brought to our attention again a very 
important piece of work whereby the surgeon can learn a great deal about the physiology of 
the biliary tract. In fact, I believe if every surgeon did this, he would have some very useful 
additional information. 

I also feel that our resident and intern staff would learn something about the physiology, as 
well as the mistakes and errors made in diagnosis and operations on the biliary tract 

There was a period of three of four years when we made a cholangiogram at the table on 
all cases, and our results were about the same as those of Dr. Douglass. Therefore we stopped 
making these cholangiograms, but it was a very good educational experience. If the common 
duct was not dilated and we were unable to feel a stone, we felt that any unidentified stones 
must be very small, and therefore some method of increasing biliary pressure could wash out 
these remaining stones 

I have a couple of slides here to show a few of the things we have learned in operative 
cholangiography 

[Slide] Here is a patient who had carcinoma of the pancreas. We did a cholecystogram at 
the table. The cystic duct is blocked. That brought to our attention some reason for the high 
mortality in these patients who have a complete block of the lower end of the common duct, 
as in carcinoma of the pancreas, and in whom cholecystostomy had not been of help. In other 
words, if a cystic duct is not open, a cholecystojejunostomy or duodenostomy is of no value. 
This particular patient died about a week later. Autopsy showed that the cystic duct was still 
blocked and was probably the cause of death. In other words, the operation was of no value 

[Slide] This shows another patient in whom we had taken a cholangiogram at the table. 
Here we see that the gall bladder is not particularly dilated. The diagnosis is the same 
carcinoma of the pancreas 

And why did this gall bladder not dilate? Well, the gall-bladder wall was rather thickened 
What should we do with these patients? How are we going to determine at the table—without 
operative cholangiography—what we are going to do? 

We feel that after we have opened the gall bladder and bile does not continue to come into 
the gall bladder as we compress the common duct, that probably the cystic duct is blocked 
and that we should then go ahead and do a choledochoduodenostomy or a choledochojejun 
cstomy, as was mentioned by Dr. Fite, or do a cholecystojejunostomy and place a T-tube in the 
common duct, to be removed later if the cystic duct opens up after surgery 

[Slide] Over here, to your left, we have a cholangiogram taken at the table, and a very 
narrow small common duct is seen. We assumed this common duct was a normal one, with 
no stones present, and did not do a choledochostomy. After operation a cystic duct ligature must 
have slipped because the patient developed a biliary fistula, and we did a delayed type of 
cholangiogram through this biliary fistula. Here we find, in the cholangiogram, a filling defect 
at the lower end of the common duct. Was it present over here? I do not believe it was. I believe 
we must have compressed some thick bile or debris, or what we call “muck,” into the common 
duct during the operative procedur« 

This brings up another point. After we take the cholangiogram, or start manipulating the 
common duct, we should clamp off the cystic duct so as not to compress stones and mucoid 
material down into the common duct to later form the nucleus for stone 

Would this debris or stone have passed without any help, such as hy increasing bile pressure 
with the biliary flush? I think many of these ducts will empty satisfactorily because the flush 
is predicated on the fact that stones frequently dislodge themselves from the common duct 


[Slide] This slide shows the tract again injected, and the material is compressed at the 


lower end of the common duct. Then, after another flushing regimen, the duct is empty 





ADVANCED ATROPHIC CIRRHOSIS 


Present Status of Hepatic, Splenic, and Left Gastric Arterial Occlusion 
As an Aid in the Control of Its Complications 
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NTIL the cause of atrophic cirrhosis is known, palliative measures will be 

necessary to prevent or control the complications which are known to be fatal 
within a relatively short time. The ultimate goal is the restoration of normal hepatic 
physiology. 

The atrophic cirrhotic liver is an inelastic fibrotic and shrunken organ which can 
neither adjust to changes in blood fiow nor permit a sufficient amount of portal blood 
to reach its ischemic parenchyma. Under these conditions the liver and the entire 
splanchnic bed may harbor huge networks of abnormal arteriovenous and veno- 


venous communications which bypass the sinusoids. These auxiliary passages or 


shunts may become inordinate, leading to vascular and lymphatic decompensation 


with resultant esophageal and other varices and ascites. 

It was our hope that ligations of the arterial components of this network would 
reduce the high pressure in the portal system, decrease the competition between 
venous and arterial constituents for peripheral resistance, permitting a greater vol- 
ume of portal blood to flow through the liver. The effects of interrupting the arterial 
supply to an organ are well known. These had to be evaluated experimentally before 
a ligature could be applied to the hepatic and splenic arteries in cirrhosis. 

The early results and hazards of hepatic arterial ligation in cirrhosis have been 
reported by one of us * and by many others + on theoretical and practical grounds, 
and we have recently reported our results in all patients operated upon.* There were 
23 cases in this group. Seven (30.4%) died during the first three weeks following 
surgery, and five of these have been reported on previously. Nine patients (39.1% ) 
died within one year or more after operation. One of these succumbed to coronary 
occlusion, three to recurrent bleeding, and five to recurrent ascites, with gradual 
hepatic insufficiency. Seven (30.4%) are alive without ascites; however, one of 
these has had a recurrence of bleeding from esophageal varices. This patient and 
two others have had additional surgery, which we shall describe briefly. 

a 

This study was aided by a grant from the Charles J. Wolf Foundation for Medical Research. 
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+ References 10, 14, 19, 21, 22, 33, 37, and 40. 
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Mr. E. H., our first patient, had hepatic and splenic arterial ligations in Nov- 
ember, 1950.* His liver profile is now normal, and there has been no recurrence ot 
ascites or bleeding since surgery. One year after operation we repaired a large 
umbilical hernia and secured a liver biopsy specimen which showed much hepatic 
regeneration. Another patient, Mrs. R. S., returned to the hospital for herniorrhaphy 
one year after surgery. About 200 cc. of ascitic fluid was present. We were 
impressed by the increase in size of the liver and the change in its consistency. She 
has not required paracentesis, and there has been no bleeding. 

The only patient with bleeding was Mrs. K. J]., who had a triple ligation on July 
12, 1951. At this time the hepatic, splenic, and left gastric arteries were doubly 
ligated and divided, and splenectomy was performed because of hypersplenism 
Portal pressure at that time was 320 mm. H.O, and after ligation it fell to 230 mm 
H.O. Her postoperative course was satisfactory, and she remained free of ascites 
and bleeding, although she was placed on a low sodium diet and given cation-anion 
resins occasionally. Early in 1953 she returned to her alcoholic diet and did not 
report to the outpatient clinic. In July, 1953, she reentered the Indianapolis General 
Hospital because of bleeding from esophageal varices. We were able to control the 
hemorrhage with a Sengstaken-Blakemore tube. Two weeks later we operated upon 
her and noted the complete absence of ascites. The liver had increased in size, and 


the portal pressure had decreased to 120 mm. HzO. The esophagus and cardiac end 


of the stomach were opened, and three longitudinal mucosal ridges were found which 
represented thickened perivenous fibrosis. These were imbricated with chromic 
absorbable surgical (gut) sutures. Biopsy of the liver showed a decrease in the 
lymphocyte infiltration and fibrosis with no apparent progression of the disease. Her 
sulfobromophthalein test on Nov. 3, 1953, showed 7% retention at the end of 45 
minutes, 

All survivors now have satisfactory liver profiles, but it should be noted that 
their diets are low in sodium and are carefully controlled. Our over-all salvage in 
advanced portal cirrhosis is very poor, although some of the immediate mortality 
was due to: contraindications which are now apparent and one of the later deaths 
resulted from an unrelated cause. 

The purpose of this paper is to reemphasize some of the dangers and complica 
tions of the procedure and to describe a clinical classification with indications and 
contraindications for surgery. We shall also discuss aids in the selection of patients 
for arterial occlusion and methods which may minimize the major hazards of hepatic 
arterial ligation. 

DANGERS OF THE PROCEDURE 

Occlusion of the arterial or venous hepatic inflow is not without hazard unless 
in either instance compensatory vascular adjustments have developed. This is especi- 
ally true of the portal venous supply, but it is also important in arterial interruption 
Experimental and clinical observations emphasize the following perils : 

1. Necrosis.—The chief danger from interruption of the arterial blood supply to 
the ischemic liver is anoxia with patchy necrosis. This hazard has been greatly 
reduced by the use of antibiotics, which decrease the indigenous bacterial flora. 
However, sudden deprivation of the arterial supply even in advanced cirrhosis does 
not always permit for adjustment and the formation of collaterals. This is compar- 
able to ligation of the common carotid artery, which in 40 to 50% of the cases 
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reported results in cortical necrosis, yet in the presence of a hemangioma of the brain 
its occlusion may result in amelioration of symptoms and the danger of brain injury 
is only 4 or 5%.*° Our experiments ' and those of others ¢ have shown that ligation 
of the hepatic artery and its branches close to the liver will be followed by variable 
degrees of necrosis. However, Laufman and his associates *° have demonstrated that 
the control of ascites in the experimental animal is directly proportional to the degree 
of hepatic arterial interruption. Moreover, the vascular abnormalities which exist 
in the normal hepatic arterial blood supply, as described by Michels,** and more 
recently by Healey,'* indicate that complete dearterialization of the normal liver can 
only be accomplished by some method of occlusion within the porta hepatis. Perhaps 
a gradual method of obliteration of the hepatic artery distal to the gastroduodenal 
together with ligations of the other components of the celiac axis will minimize the 
danger of hepatic necrosis and permit the complete interruption of the major arterial 
pathways close to the liver without the danger of subsequent necrosis. 


2. Portal Venous Thrombosis.—The cause of this complication is not definitely 
known. It may be due to arteriovenous shunts from hepatic artery to portal vein, 
producing eddies of blood in the capacious portal bed, inviting clot formation. If 
the portal vein is thrombosed and if the hepatic artery is ligated, the liver might be 
deprived of its blood supply, except for collaterals which enter into its angiomatous 
transformation.§ 

3. Decrease in Blood Flow Through Liver.—Animal and perfusion experiments 
show that ligation of the hepatic artery in atrophic cirrhosis permits a greater flow 
of blood from portal through hepatic veins. Total blood flow is not significantly 
altered.” The cirrhotic liver is especially in need of portal blood, although hepatic 
regeneration does occur in experimental animals after portacaval transposition.'* 

4. Difficulty of Procedure.—The operation is not easy and requires good team- 
work, careful dissection, and complete hemostasis. No less important is the pre and 
postoperative care. The more difficult part of the operation, as performed by us, is 
the ligation of the hepatic artery close to the celiac axis. It is much easier to occlude 
the artery in the hepatoduodenal ligament. 

5. Variations in Arterial Supply —Many abnormalities exist in the origin and 
distribution of the hepatic, splenic, and left gastric arteries.|| 

A single celiac common hepatic artery is found in about 60% of normal persons ; 
40% will have two or more hepatic arteries with various sites of origin. Practically 
all aberrant vessels enter the porta hepatis and supply lobes or segments of the liver. 


Collaterals from the phrenics and other arteries communicate with intrahepatic 


terminals rather than with the main trunks of the common hepatic or its principal 
branches. The general distribution of the hepatic artery is lobar or segmental with 


S 


intrahepatic communications in only 25% of normal livers.'* This does not include 
the rich subcapsular plexus, concerning which little is known at present. We believe 
that in the vast majority of cirrhotics with adventitious arteriovenous communica- 
tions it is possible to constrict the common hepatic and its additive or substitutionary 
vessels and thereby reduce the arterial pressure within the liver, permitting more 
portal venous blood to flow through the sinusoids. 


TT 


t References 17 and 35 
§ References 1, 4, and 31. 
|| References 5, 18, and 24. 
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CLINICAL CLASSIFICATION 
Patients with advanced atrophic cirrhosis may be classified into five major 
groups, based upon clinical and laboratory studies. 
Group I.—Atrophic cirrhosis with transient ascites. The hepatic venous system 
is in temporary vascular decompensation and the ascites is probably due to electro- 


lyte imbalance, lymph and hepatic venous stasis, hypoproteinemia, and hypopro- 


thrombinemia.*° Ascites is usually controlled by a low sodium diet, cation-anion 
resins, mercurial diuretics, abstinence from alcohol, and paracenteses of small 
amounts as needed. Surgery is not indicated. 

Group II.—Atrophic cirrhosis with persistent ascites. There is hepatic venous 
and lymphatic decompensation, protein and electrolyte imbalance which cannot be 
controlled by medical management or paracentesis. Surgery may be indicated 

Group III.—Atrophic cirrhosis with bleeding esophageal varices indicating 
hepatic venous decompensation. Surgery is indicated. 

Group IV.—Atrophic cirrhosis with uncontrolled ascites and bleeding varices 
indicating complete vascular and lymphatic decompensation. Surgery is indicated. 

Group V.—Cirrhosis with persistent ascites and bleeding varices and one of the 
following contraindications to surgery: (@) actively bleeding varices, (>) continuing 
jaundice, (c) systemic hypertension, (d) large liver, and (e) other contraindications, 
such as cardiac decompensation, constrictive pericarditis, active pulmonary infection, 
and bacteremias. 

The reasons for the contraindications in Group V have been listed previously. 
However, some new facts deserve discussion. (@) Active hemorrhage. In our 
original cases we tied the hepatic and splenic arteries but not the left gastric. It may 
be, as Witter and First *' have pointed out, that by so doing we increased the pres- 
sure in this component of the celiac axis and actually favored more bleeding. The 
Sengstaken-Blakemore tube or transesophageal ligations'* may be indicated as 
emergency measures to control bleeding; later, arterial or venous operations may 
be performed more safely.’° (b) Continuing jaundice. Many articles and personal 
case reports indicate good results from the operation in the presence of jaundice 
However, to us it implies either advanced hepatocellular damage or occlusion of bile 
ducts due to edema, inflammation, or degeneration of ductal epithelium. Transient 
jaundice is common and no doubt represerts temporary duct occlusion. It is note- 
worthy that in obstructive biliary cirrhosis, relief of the obstruction is of great value. 
The role of hepatitis as a causative or complicating factor in many types of cirrhosis 
is not clearly understood. (¢) Systemic hypertension is rare in patients with 
advanced Laennec’s cirrhosis.* Liver cells seem to remain viable long enough for 
collaterals to form if they have become acclimated to the ratio of pressures which 
usually occur in cirrhotics who are normotensive. Perhaps a slow method of occlusion 
of the hepatic artery will permit adjustments to occur. (d) The large cirrhotic liver 
is a contraindication to hepatic arterial ligation because it probably indicates an acute 
phase of the disease which should be allowed to regress. Perhaps a more significant 
finding is the difference in vascular moieties in the small atrophic cirrhotic liver 
where the portal venous component, though greatly reduced, comprises about 75% 
or more of the total blood flow and in the enlarged cirrhotic liver where the hepatic 
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artery contributes approximately 75% and the portal vein 25%.** (e) Cardiac 


inadequacy due to congestive failure or constrictive pericarditis and the accompany- 


ing passive hyperemic cirrhosis will not respond to any form of liver therapy until 
compensation is restored. Acute pulmonary infections, bacteremias, neoplasia, and 
other complications must be recognized and treated. We mention these because in 
one of our failures there was cardiac cirrhosis and in another there was an unrecog- 
nized subacute bacterial endocarditis superimposed on mitral stenosis which caused 
the death of the patient and which we did not discover despite a long period of 
observation until an autopsy had been done. 


AIDS IN SELECTION OF PATIENTS 


\ reliable test for ascertaining the presence of arteriovenous shunt mechanisms 
would be helpful. Several methods seem promising but are by no means conclusive. 
Clinical and laboratory studies will enable us to classify the patient in one of the 
five groups listed. Measurements of the hepatic venous pressure reveal commen- 
surate changes in sinusoidal and portal pressure and are therefore guideposts in the 
selection of patients who are suitable for ligation. The normal gradient is from 10.8 
to 13.5 cm. of water in the portal vein to 1.3 to 2.7 cm. of water in the hepatic vein.’ 
In early cirrhosis, portal venous pressure is higher and hepatic venous pressure is 
lower than normal. This implies obstruction without provision for collateral cir- 
culation, and here ligation would not be indicated. Friedman and Weiner '® placed 
an end-hole catheter within the hepatic vein of dogs as far as it could be conveniently 
inserted and another in the portal vein into the liver so that the two catheters came 
to lie on either end of the sinusoids. They found that the average free portal venous 
pressure was 13 and the average occluded pressure 9.3 cm. of water, whereas the 
average free hepatic pressure was 0.4 cm, and the average occluded hepatic pressure 
was 14.3 cm. of water. The average sinusoidal pressure as estimated at a midpoint 
between the occlusive portal and the occlusive hepatic pressure was 11.5 cm. of 
water. This is reasonable because there is a direct connection between the tip of the 
catheter and the sinusoid bed through a static column of blood. 

If the hepatic venous pressure is higher than the highest predicted normal portal 
venous pressure, cirrhosis with shunt mechanism is probably present. Thus Myers 
and Taylor *” showed that in 18 patients with Laennec’s cirrhosis the mean hepatic 
sinusoidal pressure was 21 mm. Hg, as opposed to a mean pressure of 5 mm. Hg in 
a controlled group without hepatic disease. Moreover, no patient with cirrhosis had 
a pressure as low as the highest controlled value establishing for the procedure a 
high degree of accuracy in distinguishing cirrhosis. Most important was the demon- 
stration by these authors that there was a close and positive correlation between the 
height of the sinusoidal pressure and an increase in blood volume, presence of 
esophageal varices, and complication of cirrhosis by jaundice. In contrast, no cor- 
relation existed between the degree of increase in sinusoidal pressure and the pres- 
ence or absence of ascites. This observation indicates that the two complications 
may be caused by different mechanisms. 


30 


Paton and his associates *° found that pressures obtained with the catheter 
occluding a hepatic vein do not differ significantly from those obtained directly from 
a portal vein radicle unless there is extrahepatic portal venous obstruction, a condi- 
tion which contraindicates arterial interruption. These observers also found that the 
mean occluded hepatic venous pressure in 24 patients without liver disease was about 
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6 to 8 mm. Hg, and in 11 patients with portal cirrhosis it was 22 mm. Hg. In 3 
patients with extrahepatic portal venous hypertension and in 12 patients with 
obstructive jaundice, 9 extrahepatic and 3 intrahepatic, the values of the hepatic 
venous pressure were normal. 

The arteriovenous oxygen difference may be determined in the normal and 
cirrhotic patient through venous catheterization before surgery and evaluated after 


surgery by cannulation. If the arteriohepatic venous difference is greater than 
normal, one would be led to assume that perhaps cirrhosis is present and that the 
increase in the difference is due to increased oxygen uptake by the ischemic liver 
cells and to sluggishness of flow through the liver and splanchnic bed, permitting a 
more complete deoxygenation and diffusion of oxygenated blood through venovenous 
shunts into the systemic circulation. If the patient has superficial abdominal venous 
collaterals, the arterial-portal venous oxygen difference may be determined and 
compared with the hepatic venous and systemic venous oxygen content. Although 
some of our studies showed that there was a decrease in the arterial portal venous 
oxygen difference over that of the arterial systemic venous oxygen difference, we 
caimot assume that this proves the presence of arteriovenous shunts in the portal 
bed.* There are so many variable factors which involve the peripheral venous oxygen 
content that it is difficult to secure a basic level either in the systemic venous system 
or in the collaterals on the abdominal wall.# 

Complete arterialization of the hepatic blood supply in dogs by aortic-portal 
venous anastomosis produces dilatation and thickening of the portal vein radicles 
with acute necrotizing vasculitis.** A careful study of portal venous branches in 
atrophic cirrhosis, with use of special stains, may disclose similar changes in man 
The routine use of needle biopsy affords the pathologist an opportunity to compare 
morphological variations with oxygen content and pressure changes in the portal 
vein. Strickler and his associates ** reported a case of hepatic-portal arteriovenous 
fistula with all of the clinical features of portal cirrhosis. At autopsy a direct com 
munication between an anomalous hepatic artery and the portal vein was found 
However, microscopic sections of the liver did not present significant findings, except 
that one vein showed organized hyalin thrombosis. Also Schilling, McKee, and 
Wilt *° showed in experimental hepatic-portal arteriovenous fistulae that 8 of 10 dogs 
died with liver necrosis from ligation of the hepatic artery and its branches without 
implantation into the portal vein. At the end of 18 months there was no evidence of 
mesenteric congestion, increase of portal pressure, or cardiovascular abnormalities in 
dogs that survived hepatic arterial portal venous communication or fistulization. 
(Oxygen saturations of the portal blood were increased ; however, liver function was 


not in any way altered. A later report “ shows that five dogs survived three to five 
years. During this period two died, one with massive ascites and the other with 
acute liver necrosis. Two were killed, both showing liver damage and aneurysmal 
dilatation of the portal vein. These findings suggest that similar morbid changes 
leading to progressive liver damage may occur in cirrhotics in the presence of arterio 
portal-venous communications 


The recent use of portography * and splenoportography ** seems extremely 


promising and will no doubt show the extent of venous collateral circulation and the 
presence of venovenous shunts. 


enn 


# Lurie, P. R.: Personal communication to the authors 
* References 11, 26, and 27 
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In the same manner, arteriography may be used to demonstrate the celiac axis 
and the presence of abnormal extrahepatic arteriovenous communications. At the 
time of surgery, hepatic arteriography may show these fistulae within the liver. 
However, all tests must be interpreted in the light of clinical findings in evaluating 
cases suitable for arterial occlusion. 


GRADUAL HEPATIC ARTERIAL OCCLUSION 
Slow occlusion of the hepatic artery may have the following advantages : 


1, It would permit adjustment to a decreased arterial supply, thereby minimizing 
the possibility of infarction. 


L 


Method currently employed for gradual occlusion of the hepatic artery in the porta hepatis: 
(a), % in. (1.3 em.) cotton stay binding lined with reactive polyethylene film which has been 
dusted with dicetyl phosphate and held in place with interrupted 00 nonabsorbable surgical 
(silk) sutures; (b) complete occlusion of the artery; (c) band is released slightly until a thrill 
is felt on the distal side; it is then anchored by interrupted mattress sutures of 00 silk; (d) 
excess of cotton stay binding is removed; (e) free margin is sewn over with 000 silk; hepato- 
duodenal ligament is then closed over the partially occluded artery, 


Ligation close to the liver would disclose additive or substitutional branches 
of the hepatic artery which may be present and permit their gradual occlusion also. 


3. It would allow a more complete interdiction of the hepatic arterial supply with 
a better chance for amelioration of ascites and bleeding from varices. 
The arterial components of abnormal shunts would be controlled when com- 
bined with left gastric and splenic artery ligations. 


It is technically less difficult. 
The arteries were constricted to about 80% of the cross sectional area of their 
lumen in some experiments so that blood flow would be reduced initially by at least 
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50%.** However, the procedures varied depending on the materials used. Experi- 
ments are in progress at this time and will be reported in detail at a later date. The 
methods now under investigation include occlusion with reactive polyethylene film 
dusted with dicetyl phosphate (Figure), the application of silk bands covered with 
sulfathiazole powder, and the use of Ameroid,f a casein derivative encased in a 
metal button. 


COMMENT 


Arterial ligations in portal cirrhosis are still in the experimental stage, and their 
use at present should be restricted to cases of atrophic cirrhosis which are unsuited 
for other types of therapy so that results may be properly evaluated. Our failures 
have been due, in part, to an acceptance of all late cirrhotics without definite criteria 
for the use of the procedure. Perhaps better results will be obtained when more 
accurate methods for selection of patients are available and when more is known of 
the effects of slow progressive occlusion of the hepatic artery combined with ligation 
of the left gastric and splenic arteries. Recanalization has not been encountered in 
any of the experimental animals thus far. However, many collaterals have formed. 

Normally, the greatest fall in arterial pressure occurs during the passage of blood 
through the arterioles because of frictional resistance. The presence of many smaller 
channels instead of a single large one does not mean that the cross area of the blood 
stream is thereby greatly enlarged. In fact, it is only moderately increased, and the 
blood velocity is only moderately reduced. However, frictional resistance is propor- 
tional to the square of the velocity. Therefore the effect of the increased surface upon 
resistance to the flow of blood will be great. Frictional resistance is proportional to 
the extent of the inner surfaces of narrow vessels, not because of more friction against 
the many small walls, but because of the friction between the molecules and the cells 
of the blood. Thus the corpuscles nearest the wall are stationary, whereas those in 
the axial stream move swiftly. In the comparatively large hepatic artery, friction will 
be small, as compared with the many collaterals whose blood streams are restricted 
by many frictional layers. 


The clinical method is perhaps the better way to evaluate results because the 


height of portal pressure, in itself, neither implies nor presages the bleeding of 


varices or the control of that bleeding. In fact, bleeding varices and ascites occur 
without portal hypertension and fail to appear in the presence of extremely high 
portal pressures. However, in practically all of our cases there has been a fall in 
portal venous pressure within 20 to 30 minutes after hepatic artery ligation. 
Improvement in liver function, as determined by tests, is evidence of parenchymal 
regeneration and gives added assurance of arrestment of the hepatocellular degenera- 
tion. But the correlation between laboratory studies and clinical well-being is not 
always commensurable. Therefore the absence of bleeding, ascites, jaundice, edema, 
vomiting or diarrhea, anorexia, somnolence or lethargy, and a return to work indi- 
cate a good result. 

Ligations of the left gastric and splenic artery together with gradual occlusion 
of the hepatic artery may offer a safer method of interdicting the arterial competition 
for peripheral resistance so that more portal blood may flow through the liver. 


ec 
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SUMMARY 


Atrophic cirrhosis is a progressive degenerative disease, and the amelioration of 


its lethal complications alone will not alter its ultimate course. Its management 
requires medical as well as the surgical therapy which we have advocated. Careful 
dietary control with restriction of sodium and liberal amounts of protein rich in 


choline and methionine together with resins, mercurial diuretics, iron, and vitamins, 
as indicated, will give the best results. 


Dr. Robert Shipley, of the Lilly Research Laboratories, acquainted us with his original 
work on Ameroid and its use in the occlusion of arteries. 
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ARTHUR C. PATTISON, M.D. 
LOS ANGELES 


N OUR evaluation of patients with cirrhosis of the liver we have been studying 


the “wedge” pressure in the hepatic vein. A team of the medical and surgical 
service has now had an opportunity to observe this pressure in the hepatic vein 
during portacaval surgical procedures. A simultaneous measurement of these pres- 
sures makes possible an exact evaluation of the hepatic vein wedge pressure as a 
diagnostic procedure. Up until this time, no correlation with the actual pressure 
in the portal vein has been reported. 

In 1951 Myers and Taylor ' and Friedman and Weiner * determined the wedge 
pressure in the hepatic vein of animals and correlated this with the portal vein pres- 
sure. Wedge hepatic vein pressures in man have been reported by Myers and 
Taylor * and by Paton, Reynolds, and Sherlock.* We have used their technique of 
introducing a nylon catheter into an arm vein and passing this catheter by fluoro- 
scopic guidance through the right auricle, inferior vena cava, into the hepatic vein, 
and wedging it into a radicle of the hepatic vein. Pressures have been determined 
by means of a strain gauge. All studies have demonstrated that in cirrhosis there 
is an elevation of pressure when the catheter is wedged into the hepatic vein and 
there is an abrupt fall when the catheter is drawn back into the free hepatic vein. 
There is no such pressure change in other conditions such as hepatitis and extra- 
hepatic block of the portal vein. No ill effects incident to the use of this technique 
have occurred. In only a few cases has it been impossible to pass the catheter 
because of angulation of the hepatic vein or radicles of the hepatic vein. 

In 10 patients, we have performed wedged catheterization in the hepatic vein 
preoperatively, and in six patients this pressure has been followed throughout the 
surgical procedure. In these six patients the pressures were recorded simultane- 
patients had the wedge pressure determined during the two weeks before surgery. 
ously from the catheter and from a needle placed in the portal vein. The four other 
An effort to correct to a common base line at the right auricular level was made in 
each case. In two instances a comparison was made between the wedged hepatic 
ameeentiplinamnese 
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vein pressure and the pressure obtained through a catheter left indwelling in an 
omental vein. These indwelling omental catheters were inserted during surgical 
procedures unrelated to the portal vein or hepatic artery in two patients with known 
cirrhosis and portal hypertension. 

The Chart shows all of our pressure readings in these 12 cases. The values for 
the wedge hepatic pressure vary between 3 and 9 mm. Hg below the actual portal 
pressure. In the two cases in which the simultaneous measurement was performed 
postoperatively by an indwelling catheter in an omental vein, the wedge hepatic 
pressure was 2 and 3 mm. Hg below the omental vein pressure. 

These findings on the simultaneous pressure observations, the comparison of 
preoperative and operative findings, and the comparison of wedge hepatic vein pres- 
sure to omental vein pressure are all similar. We have concluded from these pre- 
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SIMULTANEOUS PRESSURE MEASUREMENTS 
BETWEEN WEDGED HEPATIC VEIN AND 
PORTAL AND OMENTAL VEINS 


liminary observations that the wedge hepatic vein pressure averages 4 to 5 mm. Hg 
less than the actual portal vein pressure. 

The following three case reports represent instances in which wedge pressure 
determinations in the hepatic vein were of great diagnostic benefit. 

Case 1.—Intrahepatic portal block with normal liver function tests 

A 52-year-old physician (C.G.) had five episodes of massive hematemesis and melena over 
the past two years but was well in all other respects. Splenectomy and liver biopsy had been 
performed two years previously at a laparotomy elsewhere. All liver function tests and routine 
laboratory work and biopsy of the liver were normal at this time. All liver function tests 
continued to be normal, although esophageal x-rays over the two-year period showed pro- 
gression upward of esophageal varices. Prior to his second operation, the wedged hepatic vein 
pressure was markedly elevated (32 mm. Hg), indicating about a 36 to 38 mm. Hg portal vein 
pressure. At operation the portal vein pressure was 36 mm. Hg, and the liver was grossly 
normal, A portacaval anastomosis was done. Biopsy specimen of the liver was returned 
“normal liver.” 

Case 2.—Gastritis and only slight portal hypertension. 

A 44-year-old man (E.Q.) with a history of massive hematemesis in 1943, January, 1953, 
and February, 1953, associated with drinking wine in all but the last instance. Gastroscopic 


443 





M. A. ARCHIVES OF SURGERY 


examination revealed what was interpreted as varices of the cardia of the stomach and bleeding 
erosions on the posterior wall of the stomach. Liver profile showed sulfobromophthalein 
(BSP) retention 20%, serum albumin 3.9%, icteric index 3, and cephalin cholesterol 3+ in 
4% hours. The thymol turbidity and alkaline phosphatase were normal. On physical examina- 
tion there were multiple spider angiomata; a liver with a rounded edge extended 2 finger 
breadths below the costal margin on deep inspiration. The tip of the spleen was palpable. 
The pressure showed a definite rise when a catheter was wedged into the hepatic vein, indicative 
of cirrhosis, but the rise was not great (12 mm. Hg), indicating minimal portal vein hypertension. 
Portacaval shunt was decided upon, since we felt that the catheter evidence was probably 
inaccurate. At surgery the portal vein pressure measured only 15 mm. Hg. There appeared to 
be minimal cirrhosis, and the shunt was not done. (The pressures recorded in the Chart for 
Patient E. Q. are several millimeters Hg too high because of inaccurate positioning of the 
base line.) 

Case 3.—Previously diagnosed portal cirrhosis with extrahepatic portal block from splenic 
vein thrombosis. 

A 5l-year-old man (W.T.) admitted in August, 1953, for hematemesis and melena severe 
enough to cause the hemoglobin to drop to 3.0 gm. per 100 cc. There were six previous 
admissions for alcoholism, at which time a diagnosis of portal cirrhosis had been made. In 1951 
the patient was known to have BSP retention of 15% with hepatomegaly. During his hospital 
course he developed severe epigastric pain, signs of peritoneal irritation, and bilateral pleural 
effusion. The blood amylase was 300 and the amylase of the pleural fluid 16,000. Esophageal 
and gastric tamponage with the Sengstaken tube stopped the bleeding. Four upper gastro- 


Wedge Hepatic Vein Pressure in Millimeters Hg After Hepatic Artery Ligation 


Operative Wedge 
Patient Pressure Date Pressure 


M. ¢ 2 7/18/53 
J.J 3: 7/10/53 
8.H oe 2i 7/21/53 
L.§8 25/5: 2 5/12/53 
M.S : 6/ 9/58 


intestinal series showed a normal esophagus, stomach, and duodenum. Esophagoscopic and 
gastroscopic examinations revealed no pathology. A hemogram with bone marrow study was 
essentially normal, Wedge pressure in the hepatic vein showed no characteristic sudden rise 
in pressure, and the pressure was not abnormal (8 mm. Hg). A percutaneous splenic portagram 
showed obliteration of the splenic vein. At surgery an extrahepatic portal block was found, 
which was the result of thrombosis of the splenic vein due to old pancreatitis. There were 
large dilated veins on the greater curvature of the fundic portion of the stomach. The distal 
portion of the body of the pancreas, spleen, and fundus of the stomach was resected en bloc 
Biopsy of the liver revealed no abnormality at this time. 


sy determining the wedge pressure postoperatively in five cases of pregastro- 
duodenal hepatic artery ligation performed during the preceding 4 to 18 months, 
we found the wedge hepatic pressure to indicate a portal pressure just as high or 
higher than that measured at surgery (Table). This would indicate that ligation 
of the hepatic artery does not lower the portal pressure, nor has this procedure 
appeared to benefit these patients beyond that expected from medical management. 


SUMMARY 
Preliminary observations indicate that the wedge pressure in the hepatic vein 
averages 4 or 5 mm. Hg less than the actual pressure in the portal vein. Deter- 


mining wedge pressure is of help in the preoperative evaluation of portal hyper- 


tension, This procedure has demonstrated that hepatic artery ligation did not lower 
portal hypertension in our cases, 
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DISCUSSION 
ON PAPERS BY DRS. BERMAN AND FIELDS AND DRS. BALFOUR, REYNOLDS, LEVINSON, 
MIKKELSEN, AND PATTISON 

Dr. Don C. Fretps, Indianapolis: I should like to tell you about one of our cases of cirrhosis 
of the liver. 

This patient on whom long-term medical management had failed to control ascites had the 
triple-ligation operation. Just previous to surgery the liver function tests were markedly abnor- 
mal, with low serum protein and a sulfobromophthalein (BSP) retention of 40%. The abdomen 
was also greatly enlarged with ascites 

The patient has recently had a hemorrhage from esophageal varices. The BSP on this 
admission was normal; the total protein was within normal limits, although the A/G ratio was 
still reversed. She was again operated upon, and the esophageal varices were imbricated. At 
this operation, however, there was no ascitic fluid found in the abdomen. The patient now 
appears well 

In our experimental laboratory we have gradually, but completely, occluded the hepatic 
artery proper with use of reactive polyethylene films or Ameroid buttons encased in stainless 
steel. At the time of the operation, the left gastric and splenic arteries were ligated. The hepatic 


artery proper is gradually occluded over a period of three weeks to one month. This has been 


verified by reexploration, and the entire hepatic artery has been removed. When these dogs 
were finally killed, one to two months later, no demonstrable arterial blood vessels could be 
seen entering the liver. The liver appeared normal grossly and microscopically. It is hoped 
that this method of gradually occluding the hepatic artery will prevent the liver necrosis which 
sometimes results from sudden ligation of the hepatic artery 

Dr. Harocp LAUFMAN, Chicago: Dr. Berman's excellent work over the past several years 
has opened a new era in the treatment of portal hypertension, and, as is so common with new 
attacks to a problem, contraindications and deleterious effects are bound to be brought to the 
surface. Dr. Berman is to be highly congratulated on his very honest and earnest efforts to bring 
out the contraindications and ill effects as well as the good results 

We have been interested in this problem for some time and have followed Dr. Berman's 
work. Our main problem whenever we attempted to occlude a vessel gradually was superim 
posed thrombosis. In 1943 (Laufman, H.: Gradual Occlusion of the Mesenteric Vessels: Experi 
mental Study, Surgery 13:406-410, 1943) we reported gradual occlusion of the superior 
mesenteric vein in dogs and found that gradual occlusion of the superior mesenteric artery, whil 
it resulted in death of some animals, allowed limited formation of collateral arterial blood supply 
to the intestine 

With regard to the gradual occlusion of the blood supply to the liver, this gadget sounds 
very interesting, and we hope to try it. Dr. Berman showed me a sample of it yesterday. We 
have felt—as we have reported—that whereas the best results are obtained in ascitic dogs with 
the largest exclusion of blood supply to the liver, the mortality in this group is the highest 
(Laufman, H.; Ross, A.; Bernhard, V.; Bourdeau, R., and Douglass, 7 Graded Arterial 
Ligations in Experimental Ascites, Surg., Gynec. & Obst. 96:409-419, 1953) The major 


difficulty is the unpredictability of the remaining blood supply 
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The gradual occlusion should do away, to a large extent, with this unpredictability, because 
at a second stage the massive excision of blood vessels can be carried out, after collaterals have 
formed. 

If I may say a word about the paper by Dr. Balfour and his associates, the question has 
arisen in our minds as to whether the blood flow from the portal side should be diminished or 
should be allowed to be increased (by “increase” meaning a faster flow at lower pressure) or 
whether, if one simply diverts it, as with a portacaval shunt, one is accomplishing the necessary 
adjustment to this abnormal physiology. 

That is why we have recently been resecting a large portion of the small intestine, to deprive 
the portal vein of a major portion of its blood in ascitic dogs. Thus far, our results are suprisingly 
encouraging. This procedure allows the vessels of the liver to remain unchanged and simply 
lowers portal pressure by excising a large portion of the mesenteric venous bed. 

Dr. Artuur C. Pattison, Pasadena, Calif.: The third case that Dr. Balfour presented so 
resembles one that Dr. Luby demonstrated yesterday afternoon that I should like to point out 
that, in addition to the value of the catheterization of the hepatic vein in establishing the presence 
of portal hypertension in this patient, we were also able to demonstrate the occlusion of the 
splenic vein by a percutaneous splenoportogram, injecting sodium acetrizoate (Urokon Sodium) 
directly into the spleen, and demonstrating not only the occluded splenic vein but also the vari- 
cosities in the fundal portion of the stomach. 

Our goal in the attack on these patients with cirrhosis is the same as Dr. Berman’s—to get 
normal restitution of liver function. However, at least in our group, it seems that no matter 
whether we do a shunt or a ligation of some type, we have been unable to demonstrate any 
appreciable change in liver function following either procedure that could not be attributed to 
the medical management. Consequently, we feel that the value of either of these procedures is 
due to the lowering of the portal pressure. 

[Slide] We had an additional five cases of wedged hepatic vein catheterization studies in 
patients who had ligations. The first four were patients who had hepatic vein ligations only. I 
must point out, though, that these ligations were done proximal to the gastroduodenal artery and 
not at the site that Dr. Berman recommends. 

The fifth case was a celiac axis ligation. In none of the cases were the wedged hepatic vein 
pressure studies and the operative portal vein pressure studies done simultaneously. Even so, it 
is significant that at a later period there has been no significant drop in portal pressure, as esti- 
mated from wedged hepatic vein pressure studies. 

We hope in the future to do more hepatic vein-artery ligations, at the same time doing the 
hepatic vein catheterization studies. 

Dr. James W. Henorick, San Antonio, Texas: This is surely a controversial subject. You 
surgeons who attended the Surgical Section of the Annual Meeting of American Medical Asso- 
ciation, here in Chicago, a year and a half ago, probably remember when Dr. Rienhoff, of Balti- 
more, presented this same subject before that Section. Drs. Blakemore and Linton and several 


other surgeons participated in an extensive discussion, with several diversified opinions expressed. 


I was fortunate in having the opportunity of observing Dr. Rienhoff’s work since its inception 
in this particular field and of observing his first three cases. His results were so dramatic that 
when he presented the case before the Staff Meeting of The Johns Hopkins Hospital, and later, 
the University of Maryland Staff Meeting, the medical departments of those institutions became 
very interested, as they were looking for some method in management of patients with ascites 
and esophageal varices with hemorrhage, other than what was being utilized. 

I think that we all appreciate that this is more of a makeshift procedure. I am sure that Dr. 
Rienhoff does and considers it as an addition in the medical management of this disease. In 
selected cases it is definitely worth while, as has been so ably discussed by Dr. Rienhoff and 
now at this time by Drs. Berman and Fields. 

We have now had an opportunity to observe 16 patients with this disease that have had this 
operative procedure, With the first ones, only the hepatic artery was ligated; in the latter cases 
there were triple ligations, The results have varied. At this time we feel that we have better 
knowledge of which cases should be selected for the operative procedure. However, at times 
now, we wonder whether we should do portacaval or splenorenal shunts or the triple ligation 
described by Drs. Berman and Rienhoff. 
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The results in some of our cases have been rather dramatic. One of the first patients that we 
had an opportunity to use a triple ligation on was a bartender who devoured about one quart of 
his products a day and who was being tapped at least weekly. Since this operative procedure 
he has been tapped only four or five times; he has returned to his occupation and still imbibes 
about one quart of his products daily. He has had no bleeding. We wonder how much better 
the results would be if he would discontinue the use of all alcoholic liquors. 

Another patient was a physician’s daughter, also a physician's sister. She had no bleeding 
varices, and we think that is probably contraindication to the triple ligation. Dr. Berman may 
have a different opinion. At that time she had a liver that was almost extending down to the 
anterior iliac crest on the right side. She was being tapped two or three times weekly, and 
the medical department persuaded a surgical associate and me to utilize one of the surgical 
approaches to her disease. She had a triple ligation. She has done extremely well, and it has 
been almost three years since the operative procedure was done; she is being tapped every three 
or four months. Unfortunately, she continues to consume a liberal quantity of alcoholic bev 
erages. I wonder, if she discontinued this, if she would have further trouble. 

The third patient was a banker who had been a mild drinker for many years and for a period of 
10 years had been a rather heavy one. He developed rather marked cirrhosis with ascites. He 
was being tapped every 10 days, with very poor liver function, and had had one or two mild 
hemorrhages from his esophageal varices. The problem was thoroughly discussed with the 
medical department and with his family physician. There was a debate as to whether a porta- 
caval shunt should be done or a triple ligation. After much discussion, a triple ligation was 
carried out. He is continuing with his several drinks of alcoholic beverages daily and now has 
had a tap every three or four months and has had no hemorrhage after a period of two and 
one-half or three years; he will not stay with any strict medical regimen 

These three cases are recounted only to mention that in selected cases this operative pro 
cedure can be carried out with a minimal mortality and morbidity. We are not utilizing it in 
cases with recurrent esophageal bleeding or with bleeding of any magnitude and stress that 
the patient should remain on a strict medical regimen following the operative procedure 

Dr. Jacop K. BerMAn, Indianapolis: I thank the discussants and wish that I could explain 
some of the many problems which remain unanswered in the care of portal cirrhosis. 

Apparently the height of the portal pressure does not necessarily presage nor denote the 
presence or absence of bleeding varices. However, I think it is significant that Dr. Balfour and 
his associates found that the pressures were not greatly increased. I should like to ask Dr. Bal- 


four whether or not there is a difference in the ratio of pressures between portal and hepatic 


veins in early and very advanced cirrhosis. 

I want to emphasize the fact that all patients with ascites and bleeding varices have been 
kept on medical management. The treatment is a continuing program in which medicine and 
surgery must combine their efforts to interdict the progressive nature of this disease 

Dr. Donacp C. BaLrour Jr., Rochester, Minn.: I am sorry I am not too clear as to your 
question, Dr. Berman. I will say this, that the wedge pressure—whether the portal pressure is 
high or low—seems to run about the same degree lower than the actual portal pressure, no matter 
what the hepatic pressure is. It is correspondingly low in either the early or the late cases, and 
there is a difference of only 4 mm. Hg. 

Did I miss your question? 

Dr. BERMAN: My question was simply this: If shunt mechanisms occur in cirrhosis, the 
hepatic venous pressure should increase as more venovenous and arteriovenous communications 
develop. Does the hepatic venous pressure continue to rise as the disease progresses ? 

Dr. BALFour: From our experience, | would have to say we did not find that to be true. In 
the high pressures there was about the same average difference between the hepatic occluded 
pressure and the actual portal pressure as in the normal or early cases 





THE SPLEEN, A SURGICAL TROUBLEMAKER 
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HE SPLEEN deserves the serious consideration of the surgeon because of 


its peculiar properties. Anatomically the spleen is well protected by its bony 


housing, yet it is extremely vulnerable if this shelter is penetrated. The normal 
spleen is quite friable and covered by a delicate capsule. Enormous quantities of 
blood traverse this organ, but, once injured, it has poor healing properties. It has 
heen estimated that one-sixth of the total volume of blood in the body can be stored 
in the spleen.' Normally, then, the size of the spleen varies greatly. Its reticulo- 
endothelial tissue filters great numbers of bacteria out of the blood. The spleen 
contains end-arteries which subject this viscus, like the kidney and heart, to 
infarction, 

I have the opportunity of seeing many young men who are exposed to abdominal 
trauma, and I have become interested in this problem. Trauma to the spleen from 
an external source is the commonest of all serious subcutaneous abdominal injuries. 
‘Twenty-six per cent are associated with rib fractures ; 28%, with pain referred to 
the left shoulder. A latent period, from the time of injury until frank hemorrhage, 
varies from several hours to six months but is usually four to six days. Fourteen 
per cent of all splenic injuries are of the delayed type. The diagnosis of subcapsular 
rupture can be quite difficult, and many lives are lost because of failure to recognize 
this entity. The mortality after splenectomy is 10.5%. The nonoperative mortality 
is YO to 100%." 

Three cases illustrative of left upper quadrant injury are as follows: 

Case 1.—A 16-year-old white boy struck his left lower chest on a pole when he fell from 
parallel bars. He was hospitalized with a normal blood pressure and acute tenderness in the 
left upper quadrant at the site of an abrasion. He developed mild rebound tenderness which 
was referred to the left shoulder. Red cell count was normal; the white cell count was 23,000 
There were no rib fractures. The boy steadily improved and was discharged 12 days later, 
after a normal barium study was reported. 

Case 2.—A 13-year-old white boy was struck in the lower left chest by a fellow football 
player's head. He had severe pain and tenderness in the left upper abdominal quadrant, but 
the blood pressure and red cell count were normal. The white cell count was 23,000. There 
were no rib fractures. The boy was discharged after 10 days and observed. Six weeks later 
he was seen at another hospital, where a roentgen examination revealed a mass in the left 
upper quadrant. A celiotomy disclosed a normal spleen. 

Case 3.—A 40-year-old white man tripped and jabbed a slate he was carrying into his 
lower left chest, fracturing the 10th and 11th ribs. He had severe pain in the left upper quadrant, 
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which radiated to the left shoulder and the scrotum. His blood pressure was normal, but the 
red cell count was 3,790,000 and the white cell count was 14,850. The patient gradually improved 
until the fifth day when he suddenly became apprehensive, with an ashen color. The blood 
pressure and pulse rate, however, were normal. A ruptured spleen was found in an abdomen 
full of liquid and clotted blood 


In Case 1, it seems obvious, because of the left shoulder pain and the rebound 
tenderness, that the patient had some bleeding into the peritoneal cavity, but a 
persistently normal blood count indicated that the bleeding was minimal. In Case 2 a 
normal blood count with no signs of peritoneal irritation seems more important than 
roentgen findings. In Case 3, the patient, on admission, had all the signs of a 
ruptured spleen-rib fractures, shoulder pain, left upper quadrant tenderness, and 
anemia. An earlier splenectomy would have saved extensive blood loss 

Trauma to the spleen may result in a perisplenic hematoma or contusion of 
splenic tissue. This collection of blood may be reabsorbed, may result in cyst forma 
tion, or may act as a culture medium for pyogenic organisms.* These organisms 
reach the spleen by way of the blood stream from some distant source. It 1s probable 
that some temporary bacteremia is responsible. When the spleen is enlarged, it 1s 
more readily injured. Sneezing, coughing, or bending can rupture a diseased spleen. 

A nontraumatized spleen may become infected by direct extension from a disease 
in the colon, stomach, pancreas, or kidney 

However, metastatic spread of infection from some distant focus is responsible 
for 75% of the infections of the spleen.‘ This may be the result of some venous 
spread but is more likely through the arterial circulation of the spleen. Infection 
can result from bacteria carried through the venous circulation from some involved 


abdominal organ. Spread of infection to the spleen from suppurative otitis media, 


peritonsillar abscess, furunculosis, felon, thrombophlebitis, pulmonary infection, and 
acute vegetative endocarditis must occur through the arterial circulation of the 
spleen. 

PATHOGENESIS 


The mode of development of splenic abscess is subject to speculation. It may be 
embolic or thrombotic in origin. Infarets may develop from such emboli or thrombi 
Some believe that the abscess may result from activity of micro-organisms deposited 
in the spleen with infarction. We know that infarction of the spleen occurs. Three 


hundred and forty-three infarcts of the spleen were encountered in 8,600 autopsies.* 


Perisplenitis is known to follow abscess of the spleen and may be found in patches 
covering large areas, especially on the convex surface. It occurs as a fibrinous or 
fibrinopurulent exudate. Acute perisplenitis may go on to suppuration. This is quite 
rare and would be extremely difficult to differentiate from splenic abscess. That 


such a spleen can be easily ruptured is shown by the following case. 


Case 4.—A 52-year-old white man developed left lower chest pain with chills and fever, 
following the extraction of a carious wisdom tooth. Symptoms persisted, and eight days later 
the patient was admitted to the hospital. The temperature reached 104 F., with a white blood 
cell count of 9,000. He was given antibiotics and discharged three days later The patient 
continued to complain of pain in the left upper quadrant of the abdomen, low-grade fever, and 
chills. One month later the spleen became palpable, but the blood cultures were negative. On 
returning home from the physician's office, the patient developed a severe pain in the left upper 
quadrant and was admitted to the hospital in shock \ ruptured spleen was removed, In the 


cr 
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bed of the lower pole of the spleen was a very firm indurated plaque, measuring 3 by 4 cm. 
and 3 cm. in thickness, which was solidly adherent to the posterior peritoneum. Because the 
patient’s condition was so critical, the plaque was not removed. 


\ splenic infarct secondary to an extracted wisdom tooth was considered the 
cause of a splenic abscess. During the process of healing, abdominal examination 
probably caused rupture of this diseased spleen. 

It is well to remember that the spleen can be easily injured in a laparotomy. 
The exploring hand under the left dome of the diaphragm can tear delicate adhesions 
around the spleen. This inaccessible bleeding may go unrecognized until after the 
abdomen is closed. Shock in the postoperative period would be readily attributed 
to the primary operative procedure. Slighter degrees of bleeding from the spleen 
may never be recognized as a cause of postoperative complications. 
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This difficulty is exemplified in the following case report: 
Case 5.—A 42-year-old obese white woman complained of left upper quadrant pain, with 
a fever of 102 F. on the third postcholecystectomy day. The pain was referred to the left 


shoulder. The patient gradually improved and was discharged two weeks later. She was 
readmitted 48 hours later in shock. An emergency splenectomy was done. 


Due attention is given the spleen in a total gastrectomy or in surgery of the 
spleen itself. Less consideration is given in a high subtotal gastrectomy. 

In a Hofmeister-Polya procedure the closed Hofmeister portion is converted 
into lesser curvature by traction on the stomach remnant. This traction changes 
a broad shortened stomach into a narrow tube (Fig. 1). With the spleen fixed to the 
diaphragm by adhesions, strong traction on the stomach remnant causes the greater 
curvature to be rolled away from the spleen, increasing the space between these 
organs and tearing the gastrolienal ligament and the vasa brevia (Fig. 2). When 
not adherent to the diaphragm, the spleen moves with the stomach and the gastro- 
lienal ligament is not stretched. Injury to the vasa brevia may cause bleeding into 
the splenic capsule or into the peritoneal cavity. 
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Case 6.—A 60-year-old white man was operated upon for a suspected neoplasm of the 
stomach. A high resection was done for what was considered polyposis. During the anasto- 
mosis, it was noted that a constant pooling of blood formed under the left dome of the diaphragm. 
A search was made for the source of the bleeding. The previously palpated normal spleen 
was then found to be twice its size, and on gentle palpation a subcapsular hematoma was 
ruptured and a brisk hemorrhage occurred. A splenectomy controlled the bleeding 

Case 7.—A 54-year-old white man was operated upon for an actively bleeding gastric ulcer 
high on the lesser curvature. He had a hiatus hernia. A high resection was done to include 
the ulcer. Again, at the conclusion of the anastomosis a sudden severe hemorrhage developed 
under the left dome of the diaphragm. The source of the bleeding could not be visualized. The 
spleen was of normal size. Because of the experience in the preceding case, a splenectomy was 
done and the bleeding controlled. 

Case 8.—A 68-year-old white woman had a high resection done for a chronic duodenal ulcer. 
During the gastroenterostomy, hemorrhage occurred which necessitated a splenectomy 


Vasa Brevia 


Figure 3 


\n interesting point concerning blood supply to the stomach was observed in 
these cases. In a high resection where the entire lesser curvature is removed, the 
left gastric artery is ligated. A splenectomy deprives the stomach remnant of all 
direct-remaining blood supply with no ill effects (Fig. 3). 

Forty-five splenectomies were performed in our 350 bed community hospital 
during the past 10 years, as follows: 

Hypersplenism 10 
Banti’s disease. . ia 6 
Involved in carcinoma of stomach, colon or pancreas 12 


External trauma 


Abscess 


Rupture in infectious mononucleosis with questionable trauma 


Operative trauma 


Total 
SUMMARY 
We have recorded the troubles caused by the spleen in a review of 45 splenec 
tomies done in a 350 bed hospital during the past 10 years. 
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DISCUSSION 


Dr. Ropert M. Zottincer, Columbus, Ohio: As Dr. Reid has pointed out, the spleen can be 
a real troublemaker, and that has been our experience 

[Slide] During the past seven years approximately 318 splenectomies have been performed, 
and of these, 3 out of 4, or 232, have been done for primary or secondary hypersplenism. 

Removal of the spleen for traumatic rupture was necessary in 19 instances, including 4 cases 
of chronic subcapsular rupture, which in 3 instances resulted in a large mass in the left upper 
quadrant that defied accurate diagnosis, as pointed out by Dr. Reid. The presence of the mass, 
together with severe chronic blood loss, led to ultimate exploration. The fourth patient presented 
a picture resembling traumatic hemothorax. When the diaphragm was opened at the time of 


thoracotomy, a large splenic hematoma was found. In our experience, abscess of the spleen is a 


rare finding, and during this period we have encountered only one such problem 

Fifty-five splenectomies were incidental to other abdominal surgery. The majority of these, 
namely, 38, occurred in conjunction with gastric surgery, 23 in operations for gastric malignant 
lesions, and 15 for benign peptic ulcer. All told, 4 to 5% of those patients subjected to partial 
gastrectomy for duodenal or gastric ulcer underwent splenectomy necessitated by accidental tear 
ing of the splenic capsule 

The most frequent site of laceration was at the attachment of the splenocolic ligament. For 
this reason we have urged the young surgeon to free up the splenic flexure of the colon pre 
liminary to gastric resection, As a matter of fact, there is advantage in actual division and 
ligation of this ligament 

Furthermore, adhesions between the spleen and the diaphragm should also be divided. If 
extensive resection or a gastroduodenal anastomosis is anticipated, the peritoneum between the 
diaphragm and the fundus of the stomach should be incised, thus mobilizing the upper pole of the 
spleen before too much traction is applied 

Small tears in the capsule may be covered with absorbable gelatin sponge (Gelfoam), and 
the bleeding is often controlled. Attempts at suturing usually increase the blood loss and make 
splenectomy mandatory. If the situation is desperate and the exposure difficult, ligation of the 
splenic artery may prove of value, since splenic contracture increases the probability of con- 
trolling the lacerated area with absorbable gelatin sponge. In our experience, however, it is safer 
to perform a prompt splenectomy than to temporize while the patient is losing considerable blood 
or to close the abdomen with misgivings concerning continued bleeding 

The surgical anatomy of the spleen should be as familiar to the young surgeon as that of the 
vermiform appendix 


Dr. Joun M, Dorsey, Evanston, Ill.: I simply rise to remark about several points which, 
as Dr. Zollinger certainly has indicated, need emphasis. 

Dr. Reid’s interest in injuries to the spleen is more than casual. When he was playing foot 
ball at Northwestern and subjecting his own spleen to a little trauma in the Big Ten (as well 
as down at Notre Dame in a very distinguished fashion), and subsequently, with his interest in 
the Northwestern team, he has had occasion to bring the young men who are playing football 
over there in Dyche Stadium into the Evanston Hospital for study when their abdomens have 
been severely traumatized 

It is worthy of note that in recent years, at least, there have not been any splenic injuries 
sufficiently serious or definite to require splenectomy, which is a credit to the physical condition 
4 these men and to their protection while playing football 

The second point is that Dr. Reid is involved in a teaching program. Dr. Best made the 
point in his discussion of incorporating these instructions when teaching young surgeons or 
those who are certainly “embryo” surgeons. The opportunity for giving them experiences in 
surgical anatomy presents itself at the operating table. We feel that we must, when possible, 
allow these young men to explore the abdomen as a teaching opportunity, truly a course in 
surgical anatomy and surgical pathology. 

The importance of being gentle in the handling of tissues cannot be overemphasized. Also, 
the importance of careful exploration in a routine fashion; describing the condition of the upper 
abdomen, including the spleen, for a matter of permanent record, is one of the most important 
things that we feel we do, both for the student and for the patient. Palpation and inspection of 
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the esophageal hiatus and other structures in the upper abdominal area, if done roughly, may 


damage the spleen in such a way as to lead to a hemorrhage, which is dangerous, as Dr. Reid 


has pointed out 

The question has been raised as to how to distinguish retroperitoneal hemorrhage from the 
hemorrhage within the peritoneal cavity produced by splenic trauma. We have all seen patients 
who have had small retroperitoneal hemorrhages in shock that was out of proportion to the 
amount of blood lost. I do not know the exact answer to that 

Some have proposed that needle aspiration be employed, and I mention that only to con 
demn it. I think by conscientiously being aggressive in our ideas about laparotomy in thes« 
suspected patients, we can reduce the mortality from splenic trauma 

Dr. STEPHEN E, Retp, Evanston, Ill.: I am glad to know that I was not just showing my 
ignorance by finding that I was getting into trouble with spleens. I want to thank Drs. Dorsey 


and Zollinger for their informative and timely comments 
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SURGICAL TREATMENT OF CHRONIC ULCERATIVE COLITIS 
The Skin-Grafted Ileac Stoma 


B. MARDEN BLACK, M.D. 
AND 


P. RICHARD SHOLL, M.D. 
ROCHESTER, MINN. 


T IS NOW rather generally agreed that the only definitive surgical treatment 

of chronic ulcerative colitis is the formation of an ileac stoma and resection of 
the intestine including the terminal ileum, colon, and rectum. Marked progress 
has been made, particularly during the past few years, in reducing the risk associated 
with the surgical procedures. In our opinion, use of the skin-grafted ileac stoma 
has solved several of the problems associated with stomas of the usual type. For 
reasons that are not entirely clear, skin-grafted stomas have not been widely 
accepted. Emphasis instead has been placed recently on increased safety of surgical 
treatment and the virtues of appliances which are cemented to the skin.'| Presumably 
then, surgical treatment and the management of the ileac stoma have become so 


satisfactory that surgical treatment seems warranted in a far greater proportion 


of cases. This presumption seems untenable to us, essentially because the problems 


associated with ileac stoma are still far from solved. 

In an effort to evaluate the results of surgical treatment and particularly the 
current status of ileac stomas and their complications, the cases of ulcerative colitis 
treated surgically at the Mayo Clinic during the five years from 1948 through 1952 
have been reviewed critically. In all, 228 major surgical procedures were carried 
out on 130 patients. The procedures employed varied from the formation of an 
ileac stoma only to ileac stoma and total proctocolectomy in one stage. Cases of 
colitis of unusual type without involvement of the rectum were excluded from the 
study, so that, in all cases, an ileac stoma at least was established. Some com- 
parison was possible between the course after establishment of stomas with and 
without the application of skin grafts, since both types were employed. A portion 
of the colon or all of the colon and rectum was resected during this period in 10 
cases in which the stoma had been established previously or elsewhere. The com- 
plications associated with these 10 stomas were not considered, since the early course 
after formation of the stomas usually was not known. 


The Mayo Foundation is a part of the Graduate School of the University of Minnesota. 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
Dec. 3, 1953. 

Section of Surgery, Mayo Clinic and Mayo Foundation (Dr. Black), and Fellow in Sur- 
gery, Mayo Foundation (Dr. Sholl). 
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SURGICAL PROCEDURES 


A definite change toward reduction in the number of stages in which the entire 
surgical procedure was completed occurred during the period in our series. The 
same trend toward fewer stages has been reported by others.* The earlier practice 
of completing the treatment in the three stages of initial ileostomy, subsequent 
resection of the abdominal colon, and finally resection of the rectum has been largely 
abandoned, except for unusually debilitated patients. At present, when a two-stage 
procedure is employed, the stoma is established at the first stage and the entire 
colon and rectum are removed subsequently, or the colon is resected to the sigmoid 
or rectosigmoid at the same time that the stoma is made, and the remaining portion 
of the colon and the rectum are removed at the second stage. Some preference may 
exist for the second plan, since the gain in weight which often occurs after the stoma 
has been established adds somewhat to the technical difficulties of the subsequent 
resection. 

The two-stage procedures were tolerated so well and could be carried out with 
so little risk that the logical extension of the surgical treatment to single-stage 


TaBLe 1.—Surgical Procedures for Chronic Ulcerative Colitis Which Included the Formation 
of an Ileac Stoma (1948-1952) 


Hospital 
Procedures, Deaths, 
Surgical Procedure No No Cause of Death 


lleostomy , - ‘ P 77 ‘ Extreme debility (3); 
pulmonary embolism (1) 
lleostomy 
colon > § Irreversible shock 
lleostomy y Cardiac arrest 
lleostomy and combined abdominoperineal 
posterior resection 


Total 


proctocolectomy and ileostomy was ultimately made.° Twenty-eight patients were 
so treated, all during the latter years of the study (Table 1). The one death from 
cardiac arrest cannot be clearly attributed to the magnitude of the procedure, since 


the catastrophe occurs with operations of any magnitude. Experience with the 


single-stage procedure at the Clinic and elsewhere 7 has been so gratifying that, in 


selected cases at least, it may well become the procedure of choice. The contracted 
shortened colon is easily mobilized and resected through a low left rectus incision. 
The decision to continue with resection of the rectosigmoid and rectum need not 
be made until the terminal ileum and abdominal colon have been mobilized and 
devascularized. The resection of the colon can be terminated at any point if the 
patient’s condition begins to deteriorate. The sectioned end of the remaining colon 
is brought out through a stab wound as a retrograde colonic stoma, and the proce- 
dure is terminated with formation of this stoma. 

Resection of the rectum is considerably facilitated, shock is minimized, and 
healing of the posterior wound is greatly hastened if the levator muscles and 
sphincter are preserved, as recently suggested by Fallis and Barron.’ The dissection 
from above is carried to the levator muscles posteriorly and to the tip of the 
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prostate or well along the rectovaginal septum anteriorly. The remaining attach- 
ments of the rectum are freed from below through a circular incision around the 
anus, The dissection is continued upward between the external sphincter and wall 
of the bowel until the region of the dissection from above is reached. 


Cases in which colonic resection was delayed until after the stoma had been 


established are summarized in Table 2. The practice of postponing resection until 


the ileac stoma has become well established seems to have no particular advantage 
from the standpoint of risk. However, some judgment must be exercised with 
respect to the magnitude of the surgical procedure in unusually debilitated patients. 
In many cases in which the procedure was limited to formation of the stoma, the 
patients were so debilitated that any operative procedure was obviously most 
hazardous. Three of the four deaths after ileac stoma alone occurred in patients 
of this type. 
HOSPITAL DEATHS 


ven when the three deaths in extremely debilitated patients are included, there 
were only six hospital deaths after the formation of 145 ileac stomas. When the 


Taste 2.—Surgical Treatment of Chronic Ulcerative Colitis After Previously Established 
lleac Stoma (1948-1952) 


Hospital 
Procedures, Deaths, 
Surgical Procedure No. No Time and Cause of Death 
Resection of segment of abdominal colon. 28 l Died 94 days P. O.; 
debility 
Abdominoperineal or posterior resection........ 38 : oe 
Total proctocolectOMyY ......6ccesseeeessseeees , 14 Z 1 died 85 days postop. of 
metastatic carcinoma; 
1 died 52 days postop 
debility 


’ 
Abdominal exploration 


Total 


3 cases of extreme debility in which the risk of the procedure was extremely great 
are excluded, I death only occurred postoperatively in the remaining 74 cases in 
which the procedure was limited to the formation of the stoma. None of the hospital 
deaths following procedures which included the formation of the stoma resulted 
from complications associated with the stoma. Conversely, two of the three deaths 
of patients in whom stomas were established prior to resection of the colon resulted 
essentially from malfunction of the stomas. On the whole, the hospital mortality ¢ 
rate was most gratifying. There were 9 deaths among the 130 patients. Three of 
the deaths, as previously mentioned, occurred in extremely debilitated patients ; 
two resulted from the unpredictable catastrophes of pulmonary embolism and cardiac 
arrest and one from metastatic carcinoma, Of the three remaining deaths, one 
resulted clearly from shock and two from stomal dysfunction. 


COMPLICATIONS AND COURSE AFTER FORMATION OF ILEAC STOMA 


The course of 8 of the 130 patients in the series was not known beyond the 
immediate operative period, and 9 died after operation. Eighty patients with stomas 
made with skin grafts and 33 with stomas made without skin grafts who survived 


ee 


t Death from any cause after operation but before dismissal from hospital. 
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the immediate postoperative period of the one-stage or two-stage operations were 
followed for three months to five years. One patient in the group with nongrafted 
stomas died ultimately of inanition and loss of fluid and electrolytes through the 
stoma. Since complications can develop at any time, knowledge regarding late 
complications is necessarily incomplete. It should be pointed out that groups with 
the two types of stomas were not strictly comparable, since a somewhat greater 
proportion of desperately ill patients and of patients with extensive carcinoma were 
included among those with stomas formed without skin grafting. 

Nongrafted Stomas.—The findings in the present series with respect to the status 
of the stoma at last report are shown in Table 3. The complications after stomas 
of the usual type are well known and need little further discussion.§ Complications 
of some type were observed in approximately two-thirds of the patients with stomas 
made without skin grafts. A satisfactory stoma was ultimately achieved in 23 cases, 
in 1 of which the second stoma was of the skin-grafted type. Multiple minor plastic 
procedures, such as those described by Warren and McKittrick,'® were carried out 


TABLE 3.—Kesults of Ileostomy Without Skin Graft for Chronic Ulcerative Colitis (1948-1952) 
Patients 


No complications 
Temporary dysfunction of stoma 
Stoma unsatistactory, no new stoma 
Stoma sacrificed, new stoma 
Ultimate stoma satisfactory 
No graft (1) 
Graft (1) 
Ultimate stoma unsatisfactory 
No graft (6) 


Total 


in 9 of the 23 cases before the original stomas functioned satisfactorily. Major 


procedures in which the original stoma was sacrificed were necessary in two others. 


In the remaining 10 cases a satisfactory stoma was never achieved; in 6, however, 
at least one unsuccessful attempt to establish a new stoma was made. The following 
major complications were known to have occurred in the 12 cases in which the 
initial and subsequent stomas were unsatisfactory: obstruction (9 cases), fistulas 
and abscesses (5 cases), excessive ileal discharge (5 cases), and prolapse (2 cases 
at least). As previously mentioned, the number of complications will undoubtedly 
increase as the patients are followed longer. 

Skin-Grafted Stomas.—Skin-grafted stomas differ in no way from stomas of the 
usual type except that the segment of ileum extends 6 to 8 cm. beyond the skin 
of the abdominal wali and the protruding bowel is covered with a split-thickness 
skin graft. The procedure was described originally by Dragstedt, Dack, and 
Kirsner, in 1941."' The technical aspects also have been reviewed by one of us 
(Black) with Thomas '* and by Sanders.'* The application of the graft, although 
time consuming, adds nothing to the risk of the procedure. The graft must extend 
from the abdominal skin to the tip of the stoma in one unbroken sheet. If narrow 
strips of skin are wrapped around the bowel, obstruction invariably develops in the 
region between the strips. The graft, which takes splendidly as a rule, must be 
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reasonably thick to withstand the trauma of the appliance. This presents something 
of a problem because of the excessively thin skin of chronically ill patients. In such 
cases, it is advisable to remove what is actually a full-thickness graft and to cover 
the denuded area with a thinner split-thickness graft from the opposite thigh. As 
a last technical point, the spigot-like stoma must be at least 6 cm. long. If the skin- 
covered segment of ileum is materially shorter, the resulting stoma functions no 
differently from stomas made without grafts. Finally, as with any plastic procedure, 
some experience is apparently necessary to fashion a satisfactory grafted stoma. 


Fig. 1.—Skin-grafted ileac stoma: (a), 11 weeks after stoma established; (b) and (c), 
same stoma about 13 months after it was established. Cutaneous discoloration was caused by 
pressure of the appliance. 


Fig. 2—(a) and (b), Skin-grafted ileac stoma established seven months previously. 
At least, in the present series, the stomas established late in the series seemed more 
satisfactory by far than those made before some experience with the procedure had 
been gained. 


Two satisfactory stomas of the skin-grafted type are shown in Figures 1 and 2. 


The complete absence of cutaneous irritation should be noted. 

The late results in 80 cases after formation of skin-grafted stomas are sum- 
marized in Table 4. The first stoma proved satisfactory in approximately 75% 
of cases. A satisfactory stoma was ultimately achieved in 72 of the 80 cases. In 
seven of the remaining eight cases the original or subsequent stoma was known to 
have been amputated elsewhere at the level of the skin. The resulting stoma was 
unsatisfactory in each case. In the remaining case, repeated attempts to form a 
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satisfactory skin-grafted stoma both at the Clinic and elsewhere were unsuccessful. 
The complications observed will be discussed in some detail, since no extensive 
series of grafted stomas has been previously reviewed. 

Temporary Dysfunction of Stoma.—The most troublesome early complication 
after the formation of an ileac stoma of any type is partial ileac obstruction at the 
site of the stoma.'® It is frequently associated with excessive ileac discharge. With 
stomas of the usual type the obstruction is caused by stenosis of the end of the 
ileum, by thick granulation tissue on the serosa of the bowel, and by scarring at 
the level of the skin. The obstruction in some cases can be relieved by repeated 
dilatation ; in other cases, relatively simple plastic procedures are necessary. How- 
ever, it may be necessary to repeat the procedures several times. ‘The complication 
owes its importance to the fact that the persisting obstruction prevents adequate 
intake of food and fluids and adds greatly to the patient’s suffering and length of 
stay in the hospital. Some degree of temporary stomal dysfunction occurred in 
20 of the 80 cases in which skin grafts were employed. In those cases in which 


the stoma ultimately proved satisfactory, the obstruction usually resulted from 
TABLE 4.—Results of Ileostomy with Skin Graft for Chronic Ulcerative Colitis (1948-1952) 
Patients 


No complications .... 
remporary dysfunction of stoma.... 
Stoma sacrificed, new stoma 
Ultimate stoma satisfactory 
Graft (11) 
Ultimate stoma unsatisfactory 
Graft (1) 
No graft (7) 


Total patients treated 


stenosis in a short segment of ileum distal to the region covered by the graft. The 
stenosis was easily corrected by amputating this portion of bowel not covered by 
graft. In later cases the complication was largely averted by leaving no bowel 
protruding beyond the graft. Temporary dysfunction can be greatly minimized by 
grafting about the stoma. 

Prolapse.—Prolapse occurred in two cases. In both, the stoma was originally 
so short that ultimately, on casual inspection, the stoma appeared to be of the non- 
grafted type. If the graft were sufficiently wide, no tendency to prolapse was noted 


in any case. The problem of prolapse after stomas of the usual type has always been 


most serious.’ It has even been stated that prolapse cannot be treated successfully 


by surgical methods.'® Certainly, with stomas of the usual type the only known 
treatment is resection of the prolapsed bowel and formation of a new stoma. It 
seems that the application of a sufficiently wide graft will prevent prolapse. It will 
not obviously prevent herniation through the abdominal wall beside the bowel. Why 
this complication, which occurs so regularly after colonic stomas, does not occur 
more often after ileac stomas is difficult to explain. No hernias were observed in our 
series of grafted stomas. 

Cutaneous Excoriation.—The spigot-like action of the grafted stoma delivers 
the ileac contents well away from the abdominal wall into the bag of the appliance. 
Erosion of the skin of the abdominal wall then can be avoided for all practical 
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purposes. In our opinion, erosion of the skin is a major problem in a real proportion 
of cases in which stomas are formed without skin grafts. While the problem can be 
solved in part by dressings and appliances, in many cases it is never solved 
adequately. Of the 17 patients left ultimately with an unsatisfactory nongrafted 
stoma in the present series, at least 8 had cutaneous excoriation as the major 
difficulty. 

Obstruction at the level of the body wall, obstruction within the abdomen, 
abscesses, fistulas, and excessive ileac discharge are not influenced by the application 
of a graft to the protruding ileum. Among the 19 cases in which the original grafted 


stoma was sacrificed, there were 7 instances of obstruction proximal to the grafted 


bowel, 7 of abscesses and fistulas, and 7 of excessive ileac discharge. Obviously 


some patients had more than one complication. 

Complications Umique to Grafted Stomas.—In 5 of the 80 cases, the original 
graited stomas had to be sacrificed because of complications associated with the 
grafts. The graft failed in two cases because of infection, in one case because of 
late ulceration, and in two because of the development of multiple condylomatous 
warts and inflammatory thickening of the skin. The last-mentioned type of change 
in the grafted skin probably results from continuous moisture within the appliance. 
The complication has been observed so far in four cases, in two of which the stomas 
still function satisfactorily. In the other two the grafted ileum gradually became 
thickened and impliable to the point that obstruction developed. The tendency for 
such changes to develop seems particularly marked in certain patients. In one case, 
for example, two stomas have been sacrificed because of inflammatory thickening 
and warts, and warts are beginning to appear on the third stoma. In all four cases 
the warts first appeared within a few months so that possibly the late development 
of the complication need not be feared. As with nongrafted stomas, other complica- 
tion may be expected with the passage of more time. 


COM MENT 

The success of surgical treatment of ulcerative colitis, apart from the risk which 
has obviously been reduced to a reasonable point in recent years, is wholly dependent 
on the function of the stoma. Unless a stoma which functions satisfactorily and 
which can be managed with ease can be established, the status of the patient is little 
better and often worse than before treatment. The skin-grafted stoma is an impor- 
tant advance in surgical treatment because its use has largely eliminated the com- 
plications of prolapse and cutaneous irritation and decreased the importance of early 
dysfunction of the stoma, In our opinion, and the point is debatable, its use also 
has made management of the stoma easier. Use of the skin-grafted stoma has not 
solved the problems of obstruction within the abdominal wall or within the abdomen, 
of abscesses and fistulas, nor of excessive ileac discharge from the stoma. On the 
debit side, major complications associated with the graft itself may be expected in 
possibly 5% of cases. 

If the findings in the present series are representative, major complications 
necessitating sacrifice of the original skin-grafted stoma may be expected in about 
25% of cases. The complications are apparently unpredictable and unpreventable. 
Furthermore, there is no certainty that subsequent stomas will function adequately 
or even that a satisfactory stoma can ever be established. In the present series, in 
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spite of many attempts to reestablish the stoma, a satisfactory stoma was not 
achieved in 10% of cases in which grafted stomas were used initially and in an 
even greater proportion of cases in which no graft was used for the first stoma. 

The unsolved problems still associated with ileac stomas and the relatively large 
proportion of cases in which satisfactory stomas apparently cannot be established 
have a most important bearing on the indications for surgical treatment. The 
complications after formation of ileac stomas are, in our opinion, still so numerous 
and so formidable that any material broadening of indications for operation is not 
warranted. In the present series surgical treatment was largely limited to patients 
who had one or more such complications as localized perforation, secondary polypo- 
sis, carcinoma, chronic stricture, massive uncontrollable hemorrhage, or extensive 
perirectal abscess and fistula. Surgical treatment was thought indicated in only 
10% of the cases of ulcerative colitis encountered during the period. Until the 
ileac stoma can be made more acceptable by reducing the number of complications, 
“intractable disease” should rarely be considered an indication for surgical treatment. 
For the same reason, we regard the treatment of the fulminating form of the disease 
as essentially medical, since most patients recover with careful aggressive medical 
treatment and do not have subsequent complications necessitating surgical inter- 
vention,'4 


SUMMARY 


Of a series of 130 patients with ulcerative colitis treated surgically by means 
of ileac stomas and, in many cases, resection of part or all of the colon and rectum, 
9 died in the hospital. If three deaths of markedly debilitated patients and one 
death from metastatic carcinoma are excluded, the hospital mortality rate was 4%. 
Surgical procedures varied from the formation of an ileac stoma only to ileac stoma 


and total proctocolectomy in one stage. The latter procedure was carried out in 


28 cases, with 1 death from cardiac arrest. It may well become the procedure of 
choice in selected cases. Complications developed in 21 of the 33 cases of nongrafted 
stomas. A satisfactory stoma, however, was ultimately achieved in 23. Complica- 
tions developed in 35 of the 80 cases in which skin-grafted stomas were employed, 
and a satisfactory stoma was ultimately achieved in 72. Prolapse and skin excoria- 
tion were largely prevented, and temporary ileac dysfunction was minimized in 
the group with grafted stomas. Major complications involving the graft occurred 
in 5% of cases. Obstruction, abscesses, fistulas, and excessive ileac discharge are 
not influenced by applying a graft to the protruding ileum. 

In our opinion, the success of surgical treatment of chronic ulcerative colitis 
is still sharply limited by the problems associated with the ileac stoma. Until 
these can be better solved, surgical treatment should be advised only in cases in 
which complications requiring surgical treatment have developed. 


DISCUSSION 


Dr. B. MArven Brack, Rochester, Minn.: We think the total length of a stoma should 
be 5 or 6 cm 

The real advantage of the stoma, viewed most critically, is that it seems to have largely 
solved the problem of prolapse. We feel definitely that it has minimized the problem of skin 
irritation, which we have not enumerated as a complication, but which we feel happens to 
some degree in all cases. It does not lend itself very readily to statistical evaluation. As a 
final advantage of the grafted stoma, we feel that “ileostomy dysfunction” of Warren and 
McKittrick is minimized 
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5% incidence of serious 


Whether these add up to true advantages—in view of at least 
complications of the graft itseli—is difficult to say. Certainly, the procedure can be done at no 


added risk. It does take some time but does not add to the operative trauma. 
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COLOSTOMY 


Advantage of Establishing an Immediate Mucotaneous Suture 


KENNETH E. LEMMER, M.D. 
AND 


JOHN H. MEHNERT, M.D. 
MADISON, WIS. 


HE USE of an immediate mucocutaneous suture to sew the colon to the skin 
in forming a colostomy allows a permanent opening without delay for the escape 
of gas and feces. It also obviates the prolonged use of the negative suction, making 
abdominal distention less common. Early irngation of the colostomy can be started 
without danger of retraction of the bowel. This procedure was first brought to our 


attention in the January, 1952, issue of the Proceedings of the Royal Society of 


Vedicine,' in an article by Clive Butler, F.R.C.S., on “Some Observations on the 


Treatment of Carcinoma of the Rectum.” In his article Mr. Butler described a type 
of primary open colostomy which had been suggested to him in 1946 by Mr. Herman 
Taylor. 

In view of the excellent results reported in that article, it was decided to try the 
procedure, and this is a report of the first 68 cases, the series beginning in January, 
1952, The accompanying Table lists the indications for surgery. 

A total of 55 colostomies was done, of which 47 were of the sigmoid colon and 
8 of the transverse colon. Of the sigmoid colostomies, 38 were end colostomies and 
nine were loop colostomies. Of the transverse colostomies, two were end colostomies 
and six were loop colostomies. There were 45 males and 23 females in this series. The 
youngest patient was 6 months old, with a congenital megacolon, and the oldest, 8&8 
years, with a carcinoma of the rectum. Forty-four patients were over 50 years of age 

Our preoperative care in nonemergency cases included a semiliquid low-residue 
diet and administration of succinylsulfathiazole (Sulfasuxidine), 2 gm. four times a 
day, over a period of from four to six days. When a more rapid preparation was 
desired, chlortetracycline (Aureomycin) was used in one case, oxytetracycline 
(Terramycin) in one case, and orally administered streptomycin in one case, with 
no appreciable change in the outcome. In four patients, emergency colostomies were 
done, and no type of preparation was attempted. No infection developed in these 
cases. From a clinical standpoint, we believe that succinylsulfathiazole is the safest 
and most satisfactory preparation for large bowel surgery. In the small bowel 
enterostomies a reduction of the bacterial content was not considered necessary, and 


no agents were used for this purpose. 
———— 
From the Department of Surgery, University of Wisconsin Medical School 


Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
Yec. 3, 1953 
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It is our feeling that the intestine should be brought out through a separate 
opening rather than through the end of the primary surgical wound. This allows the 
primary wound to be sealed off separately from the colostomy. It also allows the 
excision of an ellipse of skin in the end colostomy which provides a better edge for 
attachment and aids in keeping the colostomy open. It is important that all layers of 
the abdominal wall be kept in their proper vertical perspective when making a 
colostomy incision. For this reason it is advisable to place traction forceps on the 
peritoneum, on the fascia, and in the subcutaneous tissues near the skin before making 
the colostomy incision. The incision through the fascia should be cruciate to prevent 
the formation of a shelf, which not only prevents the outflow of feces but may give the 
patient difficulty when an irrigating catheter is introduced. The oblique muscles are 


Indications for Surgery 


Colostomy 


Carcinoma of rectum or rectosigmoid.... 
Inflammatory disease of rectum or rectosigmoid 
Rectovesical fistula 

Congenital megacolon 

Carcinomatosis with obstruction 

Chronie uleerative colitis 


Jejunostomy 


Carcinoma of esophagus 
Carcinoma of stomach 


lleostomy 


Chronie uleerative colitis 


Total 


split in the usual manner, and a forceps is passed through the peritoneum into the 
abdomen. The peritoneum and oblique muscles are gently dilated to the approxi- 
mate size of the colon. Two small traction sutures are placed on either side of the 


bowel, a small gauze sponge placed in the lumen to prevent leakage, and the bowel 


brought out through the colostomy opening. Great care is taken not to twist the loop, 
and it is checked for length and torsion. No effort is made to close the lateral gutter. 


After the usual closure of the abdominal wall, the colostomy is sutured in place. 


Sutures are placed only between the bowel and the skin. Plain 00 or 000 absorbable 
surgical (gut) suture material on a cutting needle is used. The sutures are placed in 
such a way as to roll out or evert the bowel. This makes it project above the surface 
of the skin. The suture enters the skin %4 in. (1.3 cm.) from the edge of the incision 
and comes out at the skin edge. It then passes through the edge of the bowel wall 
from the inside out and enters the colon again from the outside in about 1 in. (2.5 
cm.) below its free end, emerging from the depth of the lumen. When the stitch is 
tied, it everts the bowel onto the surface of the skin, turns under, and approximates 
the mucosa of the bowel to the skin edge. Five or six sutures are required to complete 
the procedure. In establishing a loop colostomy, the loop is held up by a bridge 
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formed by suturing the fascia together through an opening in the mesocolon. The 
colon is opened longitudinally, and the bowel edge is sutured to the skin edge as 
described above. 


After completion of surgery, all cases have been routinely given penicillin, 


300,000 units, twice a day, and streptomycin, 0.5 gm. twice a day, for a period of five 
days. There were no cases of infection about the colostomy stoma, and healing was 
prompt, with remarkably little reaction. In one patient a jejunostomy was established, 


Detail of suture, side view. 


Fig. 2.—Detail of suture, end view. 
and immediately postoperatively the patient had a protracted period of retching and 
coughing during which he prolapsed the jejunal loop approximately 1 ft. (30 cm.). 
This was replaced immediately, and thereafter the patient had no further difficulty. 
In none of the patients did the colostomy retract, and primary union occurred in all 
patients. Although a record was not kept on all patients, 2 passed gas on the operative 
day, 3 on the first postoperative day, 15 on the second, 9 on the third, 4 on the fourth, 
and only 1 was delayed to the fifth postoperative day. As to passage of stool, 2 


patients had movements on the day of operation, 3 on the first postoperative day, 
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10 on the second, 11 on the third, 6 on the fourth, 6 on the fifth, and 1 on the sixth 


postoperative day. In our postoperative colostomy care, routine dilatation and irriga- 


tion of the colostomy was started as early as possible. None of the patients had 
irrigations on the first postoperative day, but 3 had them on the second, 15 on the 
third, 14 on the fourth, 14 on the fifth, and 3 on the sixth postoperative day. From 
this it seems obvious that earlier irrigations with earlier colostomy training can be 
started with this type of colostomy. A follow-up study was possible in 52 of the 68 


Fig. 3.—Completed suture, side view 


Fig. 4.—Completed suture, end view. 


cases, or 76%. There were two cases of minimal stenosis which responded to finger 
dilatation without anesthesia. 

The Maydl jejunostomies were all satisfactory as far as healing was concerned 
and in the functioning of the tube feedings. The three ileostomy patients are rather 
recent, and only one returned for check-up examination. This patient had a cement-on 
bag of the Koenig-Rutzen type, which appeared to be quite satisfactory in spite of 
the fact that the protruded ileum was not more than ™% in. above the skin surface. 
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There was one hospital death in the colostomy series. This patient, aged 64, had 
an abdominoperineal resection for a carcinoma of the rectum with an end sigmoid 
colostomy. Sixteen days after his operation he developed the signs and the symptoms 
of small bowel obstruction, and an exploration revealed a loop of ileum adherent to 
the suture line of the posterior pelvic peritoneum. There was no herniation or pro- 
lapse of the bowel through the peritoneum. In freeing up the ileum it was torn, 
necessitating the resection of a 6 cm. segment of bowel. There was no evidence of 


inflammation about the colostomy. During the operation the patient vomited and 


aspirated vomitus. In spite of repeated aspirations, including a bronchoscopy, the 
patient died 1 hour 15 minutes after completion of the surgery. An autopsy was not 
permitted, but the anesthesia department has recorded this patient’s death as an 
anesthetic death. 

There were two deaths in the Maydl jejunostomy series. One patient, aged 27, 
had a Grade III squamous-cell carcinoma of the lower esophagus with extensive 
spread to the mediastinum, lungs, and liver. He died of his disease on the 27th post- 
operative day. The other patient, aged 83, had a large carcinoma of the stomach with 
spread to the liver. He died 13 days after surgery, with no evidence of infection about 
his jejunostomy. There were no deaths in the ileostomy series. 


SUMMARY 


An immediate mucocutaneous suture was performed in 55 colostomies, 10 
jejunostomies, and 3 ileostomies. This produces an immediate vent for the passage 
of gas and feces. The absence of infection or stricture formation following this opera- 
tion has made this a very useful procedure, particularly in the colostomies. This 
operation is also satisfactory in the establishment of Maydl jejunostomies, allowing 
early tube feeding without the disadvantage of a continuous indwelling tube. In the 
ileostomies for ulcerative colitis there may not be sufficient protrusion of the bowel 
to permit effective use of the cement-on bag of the Koenig-Rutzen type. More experi 
ence will be needed to evaluate its use in this condition. 


DISCUSSION 


Dr. Gene B. Stark torr, St. Louis: I appreciate the privilege of the floor, being a guest 
myself. I rise to state that in St. Louis we have been interested in this procedure for several 
years. 

Originally, Dr. Eugene Bricker performed this immediate mucocutaneous suture, and to the 
best of my knowledge, Dr. Russell Crider published this procedure in 1947 

We have been similarly impressed with the efficacy of the procedure, especially in colostomies, 
and have also used the mucocutaneous suture in the establishment of the immediate openings 
of ileostomies that have been created for implantation of the ureters after pelvic evisceration, 
where short ileal segments are used as a substitute bladder. This has worked most satis 
factorily in this type of patient, as well as in the patients who have had colostomies for the 
various colon lesions, such as carcinoma and diverticulitis 

We have been loath to use the procedure in the establishment of ileostomies, in the 
experience that we have had in ulcerative colitis, and have felt that it should be approached 
with some trepidation in these cases because of the possible involvement of ileum by disease 
I thought it might be interesting to corroborate the experience so ably presented here with 
our experience in short ileal segments used as bladder substitutes 


Dr. RicHarD KENNEDY GrILcurist, Chicago: I just rise for one point about colostomy 
bags, because in my experience I have never seen a really satisfactory colostomy bag until the 


last four months 
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There is a man in Chicago who makes a disposable bag which sells for six or seven dollars 
a hundred, which is fairly satisfactory. It is made of plastic. It is perfectly flat. It is flatter 
than the Rutzen bag. The patient simply cuts the little plastic bag so that his colostomy slips 
over it. He can do that in about 10 seconds. 

One thing is necessary to make that bag work, and that is that the colostomy must protrude 
above the skin at least a 4% or % in. (0.6 to 1.3 cm.) so that the bag does not slip. As yet, 
he does not have a glue to fix it to the skin. 

As I say, it is the most inexpensive thing I have seen. I have used it a few times, and in 
those few patients who need a bag for protection, it is a good one to try. 

His name is E. P. Marsan, and his address is 5054 South Lawndale, Chicago. 

As I say, it is a very inexpensive device. I am sure he is not making any money on it. 
He has had a colostomy for years, and this is his answer to the problem. 

Dr. David has opened colostomies immediately at surgery, ever since | have been associated 
with him, and I think they should be opened right away. I think it is a much more satisfactory 
device. 

Dr. Kennetn E. Lemmer, Madison, Wis.: In presenting this paper there was no 
thought that I was presenting anything original. This procedure has been described in the 
literature before. However, as I indicated, it was called to my attention a year ago last 
January, and I felt that it had something to offer. 

I think the point Dr. Gilchrist made about his colostomy patient who invented his own bag 
should make some of us ashamed. Apparently only the patients who have colostomies are 
much interested in them. For that reason I felt that this operation might help to perfect, to 
some degree, some of our colostomies, which at times are not too good. 

Actually, when a patient needs a colostomy bag, it usually means that we have not properly 
set up the colostomy and trained him to irrigate and take care of it. Most of our patients who 
are not mentally incompetent are able to irrigate their colostomies once a day, and get along 
with either a little pad, a small disc, or a small diaphragm. One patient, a woman, uses a 
contraceptive diaphragm, puts a Kleenex in it, and wears it under her girdle. That is all she 
wears all day long. 

If the patients are taught to handle their colostomies properly, most of them will not need 
a bag. Obviously, there are times when they have dietary indiscretions, or when they get an 
infectious enteritis, and then they may need a bag. I think that the old-style colostomy bag 
is falling into the discard, particularly the rubber ones that have an odor. I know that some 


of the plastic bags which I have recently seen are a great improvement, and now a plastic 
diaphragm is being made which is very satisfactory. 
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ABDOMINOPERINEAL RESECTION WITH SPHINCTER PRESERVATION 
FOR CARCINOMA OF THE MIDRECTUM 


JOHN M. WAUGH, M.D. 
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EDWARD M. MILLER, M.D. 


NEW YORK 
AND 


FRANK T. KURZWEG, MD. 
NEW ORLEANS 


XNTIRPATION of the rectum with preservation of the anal sphincter is not a 

new approach to the treatment of rectal cancer. Prior to the turn of this cen- 
tury, several European surgeons * had performed operations designed both to 
eradicate the disease and also to leave the patient with normal sphincteric function. 
The high recurrence rates following these procedures (of which most were per- 
formed exclusively through the perineal route) led Miles‘ to his intensive investi 
gations of the lymphatic spread of cancer of the rectum. As a result, he devised the 
combined abdominoperineal resection with permanent abdominal colostomy in an 
effort to deal with the superior, lateral, and inferior pathways of lymphatic spread 


This operation has since been standard among many Anglo-American surgeons who 


have regarded it as the procedure of choice in the treatment of rectal carcinoma, 
regardless of the site or character of the neoplasm. In recent years, however, careful 
pathologic investigations ¢ have demonstrated that retrograde lymphatic spread 
occurs quite rarely and then, as a rule, only if the superior pathways are hopelessly 
blocked by metastasis. These studies have cast serious doubt on the justifiability 
of sacrificing the anal sphincter in the presence of any but the lower rectal lesions 
The results of anterior resection with primary anastomosis, as advocated by Dixon ' 
and Wangensteen and Toon,'® for lesions of the upper part of the rectum have 
proved the validity of these pathologic studies; they have also demonstrated that 
resection with primary anastomosis is as effective as the Miles operation for lesions 
in this location. 

There remains the question of management of lesions of the midrectum, a region 
in which anterior resection may not be technically feasible, especially in patients who 
aomaniintlaatiins 
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are obese or who have narrow pelves. Babcock and Bacon’? and Bacon and 
Vaughan '* have advocated modifications of the Hochenegg * “Durchzug”’ (pull- 
through) procedure for neoplasms of this region and have reported satisfactory 
results. Since 1944, one of us (Waugh) has performed combined abdominoperineal 
resection with preservation of the ana! sphincter for selected lesions of the middle 
third of the rectum, reserving the Miles procedure essentially for lesions involving 
the lower 5 cm.; when possible, anterior resection with primary anastomosis '* was 
performed for lesions located 10 cm. or more from the anal margin. This report 
is an evaluation of the group of patients on whom one of us (Waugh) has per- 
formed the sphincter-preserving combined abdominoperineal operation for carcinoma 
of the rectum 
MATERIAL AND METHODS 

From August, 1944, through Decem. er, 1950, there were 165 patients with 
rectal cancer registered at the Mayo Clinic who underwent combined abdomi- 
noperineal resection with preservation of the external anal sphincter, performed by 
one of us (Waugh). The histories and hospital charts of these patients were 
carefully studied, special note being taken of the reports of the preoperative procto- 
scopic examination and the patients’ postoperative course while in the hospital. 
The operative notes were reviewed, as were the records of the pathologic examina- 
tions of the “fresh” surgical specimens. Attention was paid to estimates of the level 
of the lesion both on proctoscopic examination and on examination of the “fresh” 
surgical specimen. Data concerning the gross and microscopic characteristics of the 
lesions were tabulated. The great majority of these patients have returned to the 
clinic at six-month intervals for follow-up examinations, and in each case, remarks 
concerning the patients’ general physical condition as well as the status of sphine- 
teric control have been recorded. Through personal interviews at the clinic, read- 
missions to the clinic hospitals, letters from relatives and local physicians, and 
questionnaires, we are able to report on the present status of these patients in 94.5% 
of cases. 

AGE AND SEX 

The youngest patient was 23 years old, and the oldest was 78 years old. The 

average age for the entire group was 57 years. There were 101 men and 64 women, 


a ratio of 1.6 men to 1 woman. 


LOCATION OF LESION 


Table 1 presents data concerning the levels of the lesions according to procto- 
scopic examination and to measurements on the fresh surgical specimens. It is to be 
noted that all estimates represent the distance from the anal margin to the lowest 
edge of the lesion, Definite statements concerning the level of the lesion by procto- 
scopic examination were made in 160 cases. In only 131 cases did the surgical 
specimen include the entire rectum and anal canal, since the remainder was resected 
in a manner (to be described later) which left a variable amount of the anal canal 
intact. Thus, estimates of the location of the lesion were determined on the gross 
specimens in only these 131 cases. In no instance was the lesion located more than 


15 cm. above the anal margin, either by proctoscopic or by gross pathologic exami- 


nation ; neoplasms of the rectosigmoidal region are generally extirpated by anterior 
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resection with primary anastomosis. On proctoscopic examination, 81.2% of the 
lesions were situated between 5 and 10 cm. above the anal margin (Table 1). How- 
f the gross pathologic specimens, 60.3% were 


ever, according to examination o 
distributed in this middle area. The difference between the two percentages may 
be explained by the average discrepancy of 2 cm. between the proctoscopic and 
gross pathologic measurements, which is probably due to retraction of the extirpated 


specimen of bowel. In the small group of cases in which the lower edge of the lesion 
was located within the distal 5 cm. the lesion was invariably small, well circum- 


scribed, freely movable, and unaccompanied by suspicious lymph nodes, 


Distribution of Cases According to Level of Lower Edge of Lesion Above 
Anal Margin * 


TABLE 1 


Distance Proetoscopie Surgical 
from Anal 
Margin, 
cm, 
0-4 
5-10 


No. of No. of 


Cases Cases 


94 
O4 


Total 100.0 


* Based on proctoscopic measurement and on measurement of fresh surgical specimen 


PABL —Degree of Invasiveness (Dukes’ Classification) 


Total 


* Lesion confined to mucosa 

+ Lesion extends into muscularis propria but does not penetrate it 

{ Lesion penetrates through muscularis propria. 

§ Lesion of either Type B: or Type Bz, with involvement of regional lymph nodes 


PATHOLOGIC FEATURES 


Gross.—The majority (88%) of the neoplasms were ulcerative, 36% were 
annular, and 16% were polypoid. Measurements of the widest diameters of the 
lesions were as follows: 36% were 7 to 10 cm. in diameter, 54% were between 
3 and 6cm., and 10% were less than 3 cm. in diameter. 

Microscopic.—All the tumors were of the adenocarcinoma type. In 14 cases 
(8%) the lesions were mucus-producing. Most of the neoplasms (87.3%) were of 
a low degree of malignancy (Broders’ Grades 1 and 2). Table 2 demonstrates the 
distribution of the lesions according to Dukes’ classification. The regional lymph 
nodes were metastatically involved in approximately half the cases. The fact that 
in 30 (37.5%) of the Type B lesions there was perirectal extension seems worthy 
of note. Fifty-four (70.1%) of the Type C lesions also manifested direct metastasis 
to the perirectal tissues. Venous involvement was observed in 10 cases (6.1%), 
on routine examination of the lesion, all instances occurring in the presence of 
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Type C lesions except for 1 which was Type B. The perineural lymphatics were 
infiltrated with carcinoma cells in eight cases (4.8%); these all occurred in the 
presence of Type C lesions. 


DISTANT METASTASIS 


In 21 cases (12.7%), the operation was carried out as a palliative procedure 


because of the presence of metastasis to the liver noted at laparotomy. 


LENGTH OF RESECTED SPECIMEN 

The average length of the extirpated specimen (the distal extremity of which is 
the anal margin) was 25 cm. Forty-nine of the specimens were 30 cm. or more 
in length. 

OPERATIVE PROCEDURE 

All patients in this study were prepared preoperatively by a period of three to 
five days of intestinal antisepsis (either by succinylsulfathiazole | Sulfasuxidine], 
chlortetracycline | Aureomycin|, or oxytetracycline [Terramycin]), saline cathar- 
tics, daily irrigations, and rectal aspirations just before operation. The usual 
anesthetic was nitrous oxide, oxygen, and ether. 

Abdominal Phase.—The abdominal incision most frequently employed is a left 
lower oblique incision. The peritoneal cavity is explored thoroughly for the presence 
of peritoneal implants and hepatic metastasis. The abdominal phase of the procedure 
is conducted much as in the Miles operation. The medial and lateral sheaths of the 
sigmoid mesentery are incised down to the bladder (or uterus in the female), the 
course of the ureters being identified. The inferior mesenteric vessels are severed 
high just distal to the left colic branch. The rectum is mobilized posteriorly to the 
coccyx by blunt and sharp dissection in the presacral space, and the level and extent 
of the lesion are determined. The rectum is then dissected free anteriorly (below the 
prostate in men, and the lower part of the vagina in woman), as well as laterally, 
all ensheathing perirectal fat being included. The lateral ligaments of the rectum 
as well as the middle hemorrhoidal vessels are clamped, severed, and tied. 

It can now usually be determined whether there will be an adequate length of 
sigmoid colon to extend through the perineum. When the point in the midsigmoid 
colon proposed to serve as the new anus has been located, the dissection of the 
mesentery is continued, as many vascular arcades being interrupted as is necessary 
to include as much mesentery as possible in the en bloc resection of the rectum and 
rectosigmoid and also to allow further mobilization of the sigmoid colon. At this 
stage, it is necessary to be certain of the blood supply to the proximal half of the 
sigmoid by carefully preserving the marginal artery. The proximal sigmoid is care- 
fully examined for color changes, pulsation of the smaller vessels, and active bleeding 
on section of the epiploic appendages. The serosal surface of the proposed site of 
the ‘ 
just below the lower limit of the lesion, and the redundant portion of the bowel 


‘sigmoid anus” is cleared of fat. A heavy silk tie is placed around the rectum 


is packed into the pelvis. A new pelvic peritoneal floor is constructed around the 
sigmoid, care being taken not to encroach on the mobility of the sigmoid paracolic 
mesentery. The abdominal incision is then closed in layers. 

Perineal Phase.—Essentially two types of procedure were employed in the 
perineal phase. Method A was utilized in 114 cases (69.1%). With the patient in the 
lithotomy position, a circular incision is made in the perianal skin, circumscribing 
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the anal orifice. The anal canal is then carefully dissected from the underlying 
external sphincter muscle bundles (both superficial and deep). The attachments 
of the levator to the thin rectal wall, which are encountered about 2.5 to 3 cm. from 
the anal margin, are severed circumferentially. Posteriorly, the rectum is mobilized 
by simply incising its fibrous connection with the coccyx. Anteriorly, the dissection 
is completed by following the plane of cleavage between the rectum and the prostate 
(or the vagina in women) until the level of the abdominal dissection is attained. 
With the mobilization complete, the rectum and lower part of the sigmoid are drawn 
through the sphincteric orifice, the external sphincter being dilated with retractors 
to allow free passage. The level of the lesion is noted by means of the black silk 
tie distal to it, and the site of the new sigmoid anus is identified by the serosal area 
which had previously been cleared of fat. The withdrawn sigmoid and rectum are 
excised over a Payr clamp which has been so placed as to allow an inch segment of 
viable bowel to protrude beyond the perineal skin. The bowel is anchored by suturing 
fat tags to the perineal skin. The clamp is removed, and a No. 24 rectal catheter is 
then inserted into the sigmoid and held in position by a purse-string suture. The 
presacral space is drained with a sump drain extending between the sigmoid and the 
sphincter. 

Method B is a modification of Babcock’s perineal dissection and was employed 
with variations in the remaining 51 cases (30.9%). The patient is placed in the 
lithotomy position, and an incision from the anus to the coccyx is made, excising 
the anus and preserving the external anal sphincter. The incision is developed 
through the levator into the presacral space. The sigmoid and rectum are then 
drawn down through this posterior incision. In one group of 14 cases, the external 
sphincter was incised posteriorly, the rectum and anus were removed, and the 
withdrawn sigmoid was brought through the external sphincter. In three cases the 
foregoing procedure was effected without incising the sphincter. In another group 
of 32 cases the external sphincter was not divided; the bowel was severed above 
the internal sphincter through the posterior incision, and the sigmoid was brought 
out, as described, through the intact anal canal. In the foregoing 49 cases the 
posterior incision was closed by reapproximating the levatores (and if the sphincter 
had been incised, the severed ends were sutured together), and the presacral space 
was drained with Penrose drains extending through the posterior angle of the 
incision. In two cases endoanal anastomosis was performed in which the sigmoid 
was drawn through the anal cuff; anastumosis was effected externally, and, after 
the bowel was severed, the suture line was replaced internally. 

Method A has been the more satisfactory type of procedure, in our hands. 

In all cases except the two endoanal anastomoses, the redundant sigmoid pro- 


truding beyond the perineum was trimmed by electrocautery flush with the external 


anal sphincter, or anus if remaining, about 10 days to 2 weeks after the first opera 


tion. The sump drain also was removed. 


HOSPITAL DEATHS 
Six hospital deaths occurred in this series of 165 operations, constituting a 
mortality rate of 3.6%. In the group of 21 cases in which the operation was con 
sidered only palliative, there was 1 hospital death, a mortality rate of 4.8%. In the 
remaining group of 144 procedures, there were 5 deaths, constituting a mortality 


rate of 3.5%. The causes of death were as follows: massive pulmonary embolus in 
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three cases, acute coronary occlusion in two cases, and generalized peritonitis 
secondary to extensive infarction of the large bowel in one case. Because of the 
apparent tendency to thrombotic complications, all patients who undergo this type 
of extensive pelvic operation are now given prophylactic anticoagulant therapy 
(bishydroxycoumarin [Dicumarol| ) beginning 48 hours after operation. 


POSTOPERATIVE COMPLICATIONS (NONFATAL) 
One or more postoperative complications occurred in 82 cases (49.7% ; Table 3). 
Presacral Infection—A presacral abscess or draining sinus occurred post- 
operatively in 38 cases (23.0%). In six of these cases a perineal fecal fistula 
developed. All instances of presacral infection except one responded to treatment by 
the time the patient was dismissed from the hospital. In the latter case, the local 
physician wrote that the patient still had a perineal fecal fistula two months after 
operation. Endoanal suture anastomosis was performed in this case, and it is 


TaBLe 3.—Postoperative Complications * 


Complication } © of 165 
Presacral infection P q 3.0 


Urinary retention 20.0 


Bowel retraction or slough , ‘ 10.3 


Cystitis (without retention) 6 


Thrombophlebitis Gower extremities) { 
Sigmoidovaginal fistula 5 : l 
Epididymitis 1 
Pneumonia, bilateral ] 
Gouty arthritis 

Pulmonary infaretion 

Urethrocutaneous fistula 

Anterior wound abscess 


" Sexual dysfunction as a late postoperative complication oceurred in 10 (10.7¢ of the 98 men included 
in the analysis 


believed that the fistula was secondary to a leak at the suture line. A temporary 
diverting colostomy was advised, and the patient died during the procedure, which 
was performed elsewhere. 

The high incidence of presacral infection is probably based on the extensive 
pelvic dead space and uncontrollable postoperative venous oozing from the surface 
of the sacrum, To guard against this complication, the presacral space is drained 
routinely through the perineum, and antibiotics are administered prophylactically. 
After the drains are removed on the 10th to 14th day, the drain site is probed with 
a curved clamp every day until drainage has ceased entirely. 

Urinary Retention.—Urinary retention occurred as a postoperative cotplication 
in 33 cases (20.0%). Bacon and McCrea *° mentioned vesical dysfunction as one 
of the more frequent complications of proctosigmoidectomy, and Jones *! empha- 
sized its high incidence after the Miles operation. Hill and his associates ** reported 
on questionnaires sent to 59 surgeons requesting information on the incidence of 
urinary retention after the Miles operation. The great majority reported an inci- 


dence of 50% or more. These writers expressed the opinion that vesical dysfunction 


results from the extensive pelvic dissection which interferes with the integrity of the 
hypogastric nerve plexus, The resultant interruption of efferent and afferent stimuli 
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probably produces paralytic atony of the bladder. In all cases except 12 in our series 
the patients responded to conservative therapy. In the latter group, transurethral 
prostatic resection was performed, with satisfactory results. While parasympathetic 
nerve injury may be a major factor in the development of urinary retention, it 1s 
likely also that the deep pelvic dissection produces sagging of the bladder and 
vesical neck through loss of ligamentous support. This situation undoubtedly accen 
tuates a preexisting prostatic hypertrophy in a certain percentage of cases, and it 
is in these instances that transurethral prostatic resection is most effective 

\s prophylaxis against vesical dysfunction after the pull-through operation, 
an indwelling urethral catheter is inserted preoperatively and maintained in place 
for about a week. The bladder is irrigated daily with boric acid. When the catheter 
is removed, the residual urine is checked twice a day until less than 75 cc. are 
obtained. If the residual urine continues high for three days, the indwelling catheter 
is replaced for three or four days and then removed. Occasionally, four or five days 
of tidal drainage will aid in promoting increased vesical tone 

Bowel Retraction.— Minimal sloughing of the transplanted sigmoid with abdomi 
nal retraction occurred in 17 cases (10.3%). This complication followed Method A 
in 6 of the 114 cases (5.3%). However, when the bowel was severed above the 
internal sphincter and the sigmoid was drawn through the intact anal canal 
(described previously under Method B), retraction occurred in 9 of the 32 cases 
(28.1%). Retraction usually resulted in presacral infection and varying degrees 
of stenosis. The latter responded to regular digital dilatation in almost all cases. 

Sigmoidovaginal Fistula.—A fistulous opening between the transplanted sigmoid 
and the vagina occurred in three cases (1.8%). In two instances the fistulas closed 
spontaneously before the patient’s dismissal from the hospital; the third patient 
underwent a successful reparative operation one year later 

Sexual Dysfunction —Bacon and Vaughan '* emphasized the low incidence oi 
impotence (8.3% in his series) as a late complication of proctosigmoidectomy, as 
compared with its frequency following the Miles procedure. Jones *' estimated that 
95% of men undergoing the Miles operation will become impotent. There were 
101 men in our series. Five cases in which operation was performed within the 
year preceding this study are discounted from the analysis, as are the three hospital 
deaths of men patients. Ten (10.7%) of the 93 men included in the analysis 
reported sexual dysfunction as a late sequela of the pull-through operation: 6 were 


impotent, 3 complained of loss of ejaculatory power but no impotence, and 1 com 


plained of occasional impotence which had disappeared at the time of his last report 


However, the incidence may actually be higher, as men are reluctant to admit 
impotence, 
SURVIVAI 

From August, 1944, through December, 1950, one of us (Waugh) performed 
combined abdominoperineal resection with preservation of the anal sphincter on 
165 patients with rectal cancer registered at the Mayo Clinic. Follow-up information 
has been complete to date in 156 cases (94.5%). 

Of the 165 patients in this study, 55 underwent operations five or more years 
ago. There were no hospital deaths. Fifty-two (94.5%) of these patients have 
been traced. Seven patients who underwent operations designated as “palliative’’ 


because of the presence of hepatic metastasis at the time of laparotomy are eliminated 
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from the analysis. Of the remaining 45 patients, 23 (51.1%) have survived five 
years. There have been 114 patients on whom operations were performed three 
or more years ago. Three patients died in the immediate postoperative hospital 
period. It has been possible to trace 106 (95.5%) of the remaining 111 patients. 
Discounting 13 patients whose operations were deemed palliative, there have been 
58 (62.4% ) of the 93 patients who have survived for three or more years. 

The results were analyzed in an effort to correlate prognosis with the presence 
or absence of malignant invasion of lymph nodes. Patients undergoing palliative 
resection were eliminated from the analysis. Of 45 traced patients who underwent 
operations five or more years ago, the regional nodes were involved in 20 cases. 
Six (30%) of this group survived for five or more years. The lymph nodes were 
free of metastasis in 25 cases, and there were 17 (68%) who survived for five 
years. Of 93 traced patients who underwent operation three or more years ago, 
41 gave evidence of regional lymphatic metastasis. Of this number, 17 (41.4%) 
survived for three or more years. In the 52 cases without metastatic involvement 


TABLE 4.—Survival Rates of Patients Having Adenocarcinoma of the Rectum Treated by 
Combined Abdominoperineal Resection With and Without Preservation of 
the External Anal Sphincter 


Lived 5 or 
Level of More Years 
Lower After Operation 
Edge of 
Lesion Per Cent 
Above Anal Nodal Traced of Traced 
Type of Operation Margin Metastasis Patients Patients 


With sphincter preservation.. 81% of All cases 45 2% 61.1 
lesions Without 25 68.0 
5-10 em, With 20 30.0 


Without sphineter preservation 6-10 em. All cases 182 93 61.1 


Without yt 75.5 
With fata 9 25.0 


* Miles operation (from Waugh and Kirklin [1949}) 


of the regional lymph nodes, there were 41 (78.8%) who survived for three or 
more years. 

It is interesting to compare these figures with those derived from the study of 
Waugh and Kirklin,** in which survival after the classic abdominoperineal resection 
with permanent abdominal colostomy was correlated with the distance of the lesion 
from the anal margin by proctoscopic examination. Of 182 traced patients whose 
lesions were located 6 to 10 cm. above the anal margin, 93 (51.1%) lived for five 
or more years after the Miles procedure. This 6 to 10 cm. area is the same area 
in the rectum that contained 80% of the cancers in the present study and thus 
should be comparable. Of the 88 patients with nodal involvement, 22 (25%) were 
alive after five years, while 71 (75.5%) of the 94 without nodal metastasis lived 


5 
for five or more years (Table 4). While the series herein reported is admittedly 


small, the similarity of results with those following the Miles operation seems 
noteworthy. 

Venous involvement was noted in six patients who underwent operation two 
or more years ago. All have died within a 24-month period following operation ; the 
average length of postoperative survival was 10 months. Of eight patients in whom 
perineural lymphatic invasion was noted at the time of operation, only one patient 
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is alive; operation in this case was performed three and one-half years ago. The 


ag 
average durati : rative rival of the seve ho died was 12 ! 
é age duration of postoperative survival ot the seven who died was 12 months. 


Twenty-one patients underwent operations deemed palliative because of the 
presence of hepatic metastasis noted at the time of laparotomy. In 19 cases the 
operation was performed two or more years ago. All of these patients are dead. 


The longest postoperative survival was 38 months, and the average was 12 months. 


SPHINCTERIC FUNCTION 

In order to evaluate the status of postoperative sphincteric function, certain 
standards were established dividing the cases into four categories. In cases in which 
the sphincteric function was termed “excellent,” the patient considered that his 
bowel control was as normal as before the operation. When the patient required 
no perineal pad and was able to control nondiarrheal stools completely, the result 
was considered “good.”’ Certain of these patients use enemas occasionally to regulate 
bowel movements. In the category designated as “fair” were placed cases in which 
a perineal pad was worn because of occasional soiling, as well as cases in which 


frequent rectal irrigations were necessary in order to maintain adequate bowel 
Paste 5.—Degree of Continence Obtained Postoperatively 
Patients 


Excellent 
Good 
Fair 


Poor 


Total 


continence. Cases were classified as “poor’’ when patients had no warning or urge 
to defecate, wore a pad continuously, were virtually incontinent, and depended on 
irrigations alone to keep the rectum empty—essentially a perineal colostomy 
Information was obtained concerning the postoperative sphincteric control in 137 
cases. In 14 (10.3%) the result was excellent, in 58 (42.3%) control was good, 
in 34 (24.8%) it was fair, and in 31 (22.6%) the result was poor (Table 5 

It has been observed that in many cases of combined abdominoperineal resection 
with preservation of the anal sphincter there is a postoperative tendency to cicatricial 
stenosis just interior to the perineal outlet of the sigmoid. The development of such 
a stenosis definitely interferes with maintenance of continence, and when such 
contracture is established, frequent soiling is common. Tor this reason, all patients 
who have undergone this procedure are advised to dilate the new anal orifice digitally 
once a day for the first six months after operation. During this period, it is also 
recommended that the local physician examine and thoroughly dilate the orifice 
every two weeks. During the third three-month period dilatations are continued 
by the patient three times a week and during the next three months, twice a week 
When such a routine is followed earnestly, we have found that satisfactory 
continence can be expected. 

While it may be possible to insure perfect continence more consistently by 


preserving the internal as well as the external anal sphincter, we believe that the 
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added risk of possible malignant involvement of the internal sphincter negates 
whatever advantages may result from leaving it intact. (Guernsey, Waugh, and 
Dockerty ** demonstrated that in 40% of cases in which the lesion was located 
within 2 cm. of the levator, the internal sphincter was involved by the tumor. There 


was a marked decrease in the five-year survival rate when such a situation obtained. 


COMMENT 

The fundamental question appears to be this: Is the sphincter-preserving pro- 
cedure a less curative approach to the treatment of cancer of the rectum than the 
Miles operation? Miles advocated excision of the sphincters with wide removal 
of the levator ani because he was convinced of the importance of the downward 
and lateral pathways of lymphatic spread. Yet, Miles stated that his conclusions 
were derived from 
observing the locality affected by recurrent [all italics ours] growth whether clinically or during 
the performance of secondary operations . . . recording the extent and the position of metastases 
in cases in which proposed operations had been abandoned on account of their presence 
studying the postmortem findings in regard to spread of cancer in patients who had died from 
advanced and inoperable cancer,” * 
as well as examining specimens removed surgically. Observations based on patho- 
logic situations which exist only in such far-advanced cases present a distorted 
impression and are not representative of cases in which a reasonable chance for 
surgical cure may be anticipated. 

‘rom a study of 100 surgical specimens and a review of several reported investi- 
gations in which the authors had studied specimens resected by the Miles technique, 


7 


Glover and Waugh '' concluded that only about 1% of far-advanced lesions removed 
surgically show lymphatic spread more than 2 cm. below the lower border of the 
neoplasm. The tendency of lower and middle rectal lesions to spread over the 
middle hemorrhoidal channel of lymphatics along the levator ani has been empha- 
sized by many writers, but few have contributed actual direct pathologic evidence 
for its occasional occurrence even in hopelessly advanced lesions which have come 
to operation. In a study of 53 surgical cases of cancer of the rectum, Coller 
and his co-workers * stated, “In no lesion of which the inferior border was 
3 cm. or more above the mucocutaneous junction did we find metastases along 
the lateral zone of spread.” Dafoe *° examined 100 surgical specimens of advanced 
carcinoma of the rectum located within 4.5 cm. of the pectinate line. He found only 
one case in which the levator ani muscle was involved by carcinoma, and in this 
instance the bowel wall was perforated by the lesion, and the spread probably 
represented a direct metastasis rather than lymphatic spread. A significant contri- 
bution has been made by Guernsey, Waugh, and Dockerty,** who studied 210 
unselected specimens of carcinoma of the rectum removed by the Miles operation. 
In 133 cases the lesion was 6 cm. or less above the level of — of the superior 
surface of the levator ani into the rectal wall (42 of which were 2 cm. or less above 
the levator ani), and in no case was there evidence of spread along the levator ani 
or the lateral lymphatic chains. Thus, there is little pathologic evidence to support 
the contention that the external sphincter must be sacrificed in order to eradicate 


possible lymphatic extensions from carcinoma of the rectum located 3 cm. or more 


above the levator ani. 
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Recent reports of the five-year survival rates following abdominoperineal excision 
of carcinoma of the rectum with permanent abdominal colostomy range from 41.7% 
to 53.6%.t In our series of combined abdominoperineal excision with preservation 
of the anal sphincter, the three-year survival rate was 62.4% and the five-year 
survival rate was 51.1 per cent. Bacon and Vaughan '* reported 52.6% five-year 
survivals following Bacon’s sphincter-preserving operation 

It is well known that the occurrence of metastatically involved lymph nodes is 
associated with a poorer prognosis than in cases in which the lymph nodes are not 
involved. When the Miles procedure is employed in the presence of involved nodes, 
various authorities quote 26.2 to 37.5% five-year survival rates.§ In the series 
herein reviewed, the three-year survival rate was 41.4%, and the five-year survival 
rate was 30% when there was invasion of lymph nodes. 

In a recent study ** it has been demonstrated to our satisfaction that the level 
of the peritoneal reflection from the wall of the rectosigmoid and rectum has no 
effect on prognosis. Indeed, the marked variation in the level of the peritoneal 
reflection renders it unreliable as a landmark in the study of results of operation 
Nevertheless, most investigators employing either the anal margin,** the pectinate 
line,*® the insertion of the levator ani,** or the peritoneal reflection *' as landmarks 
have found that patients with low-lying rectal lesions have a poorer prognosis after 
the Miles operation than those with lesions of the upper part of the rectum and the 
rectosigmoid treated by the same operation. An exception is the recent review of 
data on 102 patients treated by the Miles procedure reported by Dunning and his 


0 


co-workers In this series the five-year survival rate for patients with lesions 
located 13 to 22 cm. from the “anorectal juncture” was poorer (44%) than it 
was when the lesions were at the 6 to 12 cm. or O to 5 cm. level, in which locations 
the survival rates were 66.6 and 58.5%, respectively. In our series of sphincter 
preserving resections, the five-year survival rate is 51.1%, 30% when nodes were 
involved, and 68% when the nodes were free of metastasis. ‘These figures compare 
favorably with those derived from the study of Waugh and Kirklin ** on the effect 
of the level of the lesion on prognosis following the Miles operation. 

The mere removal of tissue does not constitute radicality of operation. A radical 
operation must be a rational operation founded on an accurate appraisal of pathologic 
evidence. Such evidence leads us to believe that there is nothing to be accomplished 


by depriving a patient of the opportunity to be restored to as nearly normal an 


existence as he experienced preoperatively. In our opinion, the facts do not support 


the idea that the sphincter-preserving procedure is not a good “cancer operation” 
for carcinoma of the rectum situated 5 cm. or more above the pectinate line 
\bdominoperineal excision with permanent abdominal colostomy should be utilized 
for lesions located within the distal 5 cm. of the rectum because of the greater 


possibility of direct metastasis and involvement of the internal anal sphincter. 


SUMMARY AND CONCLUSIONS 


Data are presented on a series of 165 patients with carcinoma of the rectum who 
have undergone combined abdominoperineal resection with preservation of the 
anal sphincter. 

a  — 
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The technique of operation is described. 
There were six deaths in the immediate postoperative period, constituting a 
hospital mortality rate of 3.6%. 


The most frequent postoperative complications were presacral infection (23%), 


urinary retention (20%), and retraction or slough of the perineally transposed 


sigmoid (10.3%). Impotence is probably more frequent than the admitted 11%. 

Of the 45 traced patients who underwent operation five or more years ago, 
51.1% survived for five years. In the group with metastasis to regional nodes, 
30% survived for five years; in those without nodal metastasis, 68% survived 
for five years. 

Satisfactory continence of feces resulted in 77.4% of cases. 

The sphincter-preserving resection was performed as a palliative procedure in 
21 cases of carcinoma of the midrectum in which hepatic metastasis was present. 
It is felt that the procedure is justifiable in such cases, since it rids the patient of 
bleeding and infection from a growing neoplasm, usually precludes the possibility 
of a late obstruction, and allows the patient a good chance for satisfactory bowel 
control, 


Combined abdominoperineal resection with preservation of the anal sphincter 
offers a rational method of treatment of carcinoma of the midrectum (5 to 10 cm. 
above the pectinate line) ; it may be employed as well for lesions of the upper part 
of the rectum in which anterior resection is not technically possible because of the 
patient’s obesity or narrow pelvis. We are convinced that such a procedure, if 
it includes the internal anal sphincter and ample resection of the sigmoid mesentery 
and the perirectal tissue, constitutes a sound operation for cancer, the results of 
which compare favorably with those following the Miles operation. 


DISCUSSION 

Dr. Jor. W. Baker, Seattle: Since I have used this procedure very rarely, my best qualifica 
tion to discuss the subject is probably based on the fact that some six years ago I visited Dr. 
Waugh for the purpose of observing him do this procedure. I can attest to the accomplished ease 
with which he does it. He afforded me the opportunity of examining a number of the patients 
who had had the operation, and I was impressed with the sphincter control of many—on digital 
examination the grasp of the sphincter muscle was appreciable 

From the standpoint of adequacy, it would seem to me that this operation is superior to 
the anterior resection for lesions at this level and probably for 1 or 2 in. (2.5 or 5 cm.) above 
this level, in that it removes all of the mucosa and would therefore prevent the recurrence 
that we have seen in the residual rectal stump and along the anastomosis in some of our 
anterior resections, a fact which has made us a little loath to do anything less than the 
combined procedure at this low level. 

Against the procedure, I think, is the fact that those who are less accomplished than Dr. 
Waugh might be tempted to skimp a little in the proximal resection in order to preserve that 
extra length of bowel to insure a viable bowel that will stretch down to the perineum 

Now, with the recognized funneling of lymphatic metastasis proximalward, we have more 
and more subscribed to the ideas of Rosi, State, and others, in doing a more extensive resection 
of the proximal mesentery, barring the aorta, and taking the inferior mesentery with artery at 
its origin. This might prove harder to apply in the pull-through operation unless by great 
experience one is extremely skilled. 

I would say that, until we have a biologic test that will predetermine the potential malig- 
nancy of the lesion under treatment, we are going to err either by being too conservative in 
some cases or by sacrificing anal function in many so that an additional few may be saved 


480 





ABDOMINOPERINEAL RESECTION 


I do not believe that statistical studies, either large or small, will tell us in which lesion 
the conservation operation is adequate. I do feel that in Dr. Waugh’s hands, as his figures 
attest, this operation is an adequate operation for the cases in which he has applied it. I do 
think that it is a tricky operation, and it has been hard for me to do it; my results are not as 
good as his, and for that reason I have more or less abandoned it. I would suggest that one 
who does adopt it should certainly watch Dr. Waugh, who is a master of it. Also, I think 
that the use of this operation would have to be limited to men who have to do so much colon 
surgery that they will see enough lesions at this restricted level to acquire the experience 
necessary for its safe application. 

Dr. R. Russett Best, Omaha: I believe Dr. Waugh has well stated the fact that the 
work of the men whom he mentioned who worked on the lymphatics and the nodes showing 
cancer, is the basis for any conservative procedure. If their work did not show encouraging 
results, | am sure that Dr. Waugh, I, and many others would not have attempted this procedure 

[Slide] By this first slide I believe I can demonstrate the two procedures which should 
be used 

Everyone who has gone into these sphincter-preserving operations has been too much 
encouraged and too ambitious to go too low. 

I believe that there are two sphincter-preserving operations for cancer of the lower sigmoid 
rectosigmoid, and rectum. The first is abdominal dissection, resection, and anastomosis. The 
second is abdominal dissection with posterior resection and anastomosis, and this operation 
is for all lesions below the level of the peritoneum 


[Slide] The next slide corresponds with some of the figures given by Dr. Waugh, proving 
that we ought to try to do anastomotic procedures. These are the rules which govern us in 
selecting an operative procedure 

Lesions which are 5 cm. or less from the external margin of the sphincter mechanism should 
have abdominoperineal resection. 

Lesions which are 5 to 10 cm. from the sphincter mechanism require the No. 2 procedure, 
which is abdominal dissection followed by posterior resection, removing the levator structures 
and making the anastomosis posteriorly 

I do not believe you can do an adequate operation by a pull-through, which is an attack 
through the sphincter area. You must open the presacral space by removal of the coccyx and 
dissection of the tissues 

Lesions which are 10 to 14 cm. from the sphincter mechanism may be handled by procedure 
No. 1 or No. 2, depending on whether the lesion is above or below the peritoneal floor 

Lesions more than 14 cm. from the sphincter mechanism are usually above the peritoneal 
pelvic floor, and the No. 1 procedure is recommended 

[Slide] Just a few slides here on the technique for the No. 2 procedure. Here is the 
completion of the abdominal resection. In all cases in which the No. 2 procedure is used and 
in which the anastomosis is done posteriorly, one should establish a proximal colostomy of the 
transverse colon. For rather a large series of cases we did not do this. We depended upon 


a cecostomy. However, we had too many fistulas and too many complications, and in some 


now 
establish a colostomy routinely in the No. 2 procedure. Here is the completion of the colostomy 


cases we had to go back and do a colostomy in the transverse colon; consequently, we 


before turning the patient over on his left side for the posterior resection and anastomosis 


[Slide] The next slide shows the removal of the rectum and the sigmoid, and to your 


right is the rectal stump. We are now frequently anastomosing the left colon directly to the 
sphincter mechanism. I believe that 22% figure that Dr. Waugh gave you on unsatisfactory 


control might be accounted for by the fact that he does remove the internal sphincter. I am 


in favor of leaving it, for the present at least, because sphincter control has been adequate in 


our cases. 


[Slide] This is a slide showing the figures of about two years ago for sphincter 


preserving 


operations in patients with carcinoma of the rectum, rectosigmoid, and lower sigmoid. The 


series now is up around 200. Notice how I have gradually come down in the number of 


sphincter-preserving procedures. There was a total of 88% in the first 33 cases reported; in 
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the next 40 we saved 83% of the sphincter; in the next 51 we got down to 76. When we got 
up to 102 cases, 76% of the patients had a sphincter-preserving procedure. At this time, with 
around 200 cases, the figure is still maintained at about 75% 

Dr. Ricnuarp K. Gitcurist, Chicago: This is a very interesting study. I have only one 
real point I wish to make 

Dr. David designed an operation in the mid-thirties to preserve the sphincter in low-lying 
lesions, by doing an obstructive resection and then extraperitonealizing the distal stump and 
the two-barrel colostomy. That was quite successful. I, myself, have done it in about a dozen 
cases in which I could easily put my index finger into the lesion on doing a rectal examination, 
and my finger is far from 10 em. long 

| also think of the woman who went from Chicago to Claude Dixon because she had 
carcinoma at 10 cm. on the proctoscope. A medical man examined her, and she said she didn’t 
want a colostomy. Claude resected her midtransverse colon for the carcinoma, which presented 
at 10 em 

I think a proctoscope is a very poor instrument on which to base a decision as to what you 
do surgically. It has very little clinical significance. 

Within the last two years I did an end-to-end anastomosis, which fulfilled all the criteria 
on which we make our decisions, on a lesion at 4 cm., not because I thought it was very 
difficult but because the peritoneum on this particular patient actually extended right down to 
the sphincter muscle and it was no trick at all to mobilize this bowel and put it together. 

It seems to me that the anatomical designation given here as a rectosigmoid, which you 
cannot see on the specimen—the x-ray men don’t even agree to it, and you don’t know where 
it is when you look at a specimen—is a poor one, and we should choose landmarks which 
have surgical and pathological significance 

We all know that the lymphatic drainage in that part of the bowel that is covered by 
peritoneum anteriorly all goes upward, all of it; consequently, if you include in your series 
any patients who have their carcinomas above that level, there is only one direction in which 
their lymphatic metastasis will occur. By the same token, we remember that the peritoneum 
is a very vital structure in the prevention of spread of infection, and so it is in the spread of 


cancer, As soon as you see cancer break through the peritoneum, you know that you have 


danger of implantation throughout the peritoneal cavity. 

Now, if carcinoma that is above the peritoneal reflex does break through the muscle and 
into the soft tissues it can go only two ways. It can either go into the soft parts and into the 
presacral fascia (barring, of course, blood vessel involvement) or it may break through the 
serosa of the bowel. If that same thing occurs in a lesion that is below the peritoneal reflection, 
there is no tissue to stop its spread. It may break into the vagina or prostate, or into the 
vesicles. It then sets up an entirely new primary pattern of lymphatic spread in an area that 
is hard to resect, and the prognosis is much, much worse. 

The cases presented here are evidently a little more favorable than average. I am sure 
that Dr. Waugh has chosen them with the idea of a long-term cure, because less than half of 
these patients had metastasis to lymphatics at the time of surgery. Well, I am sure that in 
lesions that are more proximal he is doing surgery for cure in a higher percentage of patients 
having lymph node metastases. 

I think it is a mistake to use a centimeter rule as our guide. 

The plea is made that the peritoneal reflex is a very unreliable landmark and very variable. 
I agree; that is just exactly why it should be used, because it does separate the rectum from 
the other tissue. It does delimit the line of lymphatic metastasis, and by the same token it 
is a more valid landmark to use in your decision as to what you do. 

| have no quarrel at all with putting a bowel together low down, if you can get away with 
it, and I think most surgeons who do a large amount of bowel surgery can do it with a fair 
amount of success 

I do not quite understand the reason for the difference in implants into the suture line. 
Dr. Cole has reported a very interesting series on that, and I certainly have had my share of 


metastases and recurrences in the pelvis, but, peculiarly enough—and I do not know why—we 
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have not found them projecting into the lumen of the bowel. They just have not involved the 
mucosa very often, and I do not understand what the difference is. I guess we are just plain 
lucky 

But I do feel strongly that we should get a common denominator. Ten centimeters’ You 
could easily do (and in our series that was done in the mid-thirties) obstruction resections on 
many of those. Of course, the cure rate there, even before the antibiotic days, was comparable 
to that which we have here. It depends on the stage of the disease. | urge that we get a 
common yardstick to measure by. I think we have only one for this particular region, one that 
we can duplicate on the specimen, that we can see at the operating table, and that we can 
then make our decisions by, and that is the peritoneal reflex. 

Dr. Joun M. Wavueu, Rochester, Minn.: I appreciate very much the discussion by Drs 
Joel Baker and Russell Best and Gilchrist. Dr. Gilchrist and I used to argue about whether 
a tennis ball was in or out when we were playing tennis as interns, and, as you can see, we 
are still of an argumentative nature 

I certainly agree with Dr. Baker that if one has an extensive lesion, with obvious nodal 
involvement along the superior hemorrhoidal, the ligature should be placed at the aorta, or 
the inferior mesenteric artery, and an extensive nodal dissection carried out, if necessary, along 
the left side of the aorta In fact, on a couple of occasions I have been surprised to find, 
postoperatively, that this dissection had been so well done that the patient had a “hot foot” 
on that side—left lumbar sympathectomy 

I think it is wise to keep in mind that through the middle colic and the marginal vessels 
it has been shown that in most instances the collateral circulation is adequate to take care of 
the upper half of the sigmoid. Certainly, if I plan to do the pull-through procedure and ligate 
the inferior mesenteric at the aorta, I would see how the blood supply is; if it is adequate, 
I would still—everything else being equal—tend to do the pull-through procedure, and, if not 
I certainly would carry out a Miles operation 

If there is any question about it, you could do as Logan Levin suggested (who, I believe, 
was first, in recent years, at least, to suggest ligation at the aorta), and that is to make a 
transverse colostomy removing all the left colon and rectum 

Certainly, as Dr. Baker said, it is a tricky operation. I have been disturbed at times, but 
I think that when things do not work occasionally you become more interested in the procedure, 
because you know that if it is carried out properly—in most instances it is very satisfactory 
surely there ought to be some way so that we could perform it and have it satisfactory in 
that small group that still remains unsatisfactory from the standpoint of control 

Dr. Best’s discussion was very interesting, because he has picked out almost the same 
levels that we have. I have hesitated to preserve the internal sphincter in these low-lying 
lesions, because of Guernsey’s work, which showed that of lesions within 2 cm. of the top of 
the levator muscle, 50% had involvement of the internal sphincter. 

Dr. Marden Black has preserved the anus in the pull-through procedure, and, as far as 
I know, he has been very well satisfied with it, but I’m sure he has backed away above the 
levator muscle further than this 5 cm. which we have mentioned—in other words, to get a good 
safe distance 

I would certainly agree that the proctoscopic level is uncertain. Of course, it is less 
uncertain in the midrectum than it is in the upper rectum, the sigmoid, and areas above It 
was this that suggested to me the work of Guernsey on the relationsh:p of the tumor to the 
levator muscle, because that was a fixed point and did not vary with the various patients as 
did the peritoneum. It seemed to me that probably this would be the best structure to us« 
That is why Guernsey carried out his study, which was published a couple of years ago 
concerning the spread of cancer in the lower rectum, and there is also Dafoe’s earlier work, 
which was never published but is on file as a thesis at the Mayo Foundation, University of 
Minnesota 

rhe pelvic peritoneum certainly does vary in level in different persons, but I feel that as 
far as prognosis is concerned, Kirklin’s work is conclusive that there is no difference between 
lesions above or below the peritoneum 

Previously I had felt as Dr. Gilchrist does, that the prognosis was definitely better above 


the peritoneum, but, after Kirklin’s work, we have been satisfied that there is no difference 


in five-year survivals between those rectal cancers within and those below the peritoneal fold 
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Relation to Antibiotic Therapy 


SAMUEL B. CHILDS, M.D. 
AND 


EUGENE C. BEATTY Jr., M.D. 
DENVER 


TTENTION has been focused recently on each of the several antibiotics as the 
causative agent in fatal postoperative enterocolitis.* This supposition may be 
well founded if discussion is limited to those cases who are making an uneventful 
recovery following gastrointestinal surgery and who suddenly develop diarrhea and 
an overwhelming fatal toxemia. Staphylococci are recovered in stool culture and in 
autopsy culture of the intestinal mucosa. Presumably an antibiotic-resistant strain 
of Staphylococcus overgrows * or is activated to toxin production * when organisms 
sensitive to the antibiotic are eliminated. Fatal staphylococcic enteritis has occurred 
after and during the administration of oxytetracycline (Terramycin °), chlortetra- 
cycline (Aureomycin) succinylsulfathiazole (Sulfasuxidine), chloramphenicol, and 
penicillin and streptomycin ° used in conjunction, 

The histopathology of the lesion consists of intense hyperemia, edema, and 
exudation of mucosa and submucosa. The mucosa may be partially denuded and a 
pseudomembrane of fibrin, leucocytes, and bacterial components formed. The area 
affected may be all or part of the colon and may extend into the small bowel. 

However, pseudomembranous enterocolitis without reference to antibiotic ther- 
apy,’ to enteric pathogens,’ and without previous surgery ¢ has been known to exist 
as an entity for a numbers of years. The gross and microscopic pathology of pseudo- 
membranous enteritis and staphylococcal enteritis is identical, and only bacteriologic 
studies may differentiate the two. The rapid fulminating fatal course similarly may 
he identical in the two conditions. The first recorded description of this lesion in 
conjunction with a surgical procedure was published in 1893 by Finney.'® The 
patient, after a successful gastroenterostomy, died of a severe ‘“‘diphtheritic colitis” 
on the 15th day. Pseudomembranous enterocolitis may occur in conjunction with the 
specific dysenteries, heavy metal poisoning, and uremia.'' The majority of cases 
have followed surgery, particularly operations on the gastrointestinal tract. 

Inasmuch as the antibiotics are widely, perhaps universally, used preoperatively 
and/or postoperatively in patients undergoing gastrointestinal surgery and the 


specific lesion of staphylococcic enteritis may be related to their use, certain practical 


considerations arise in regard to this entity. 
A a —— 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
Dec. 3, 1953 
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Measures should be directed toward the elimination of patient contact with the 
Staphylococcus and an attempt made to make an early identification of the organisms 
present in the gastrointestinal tract. No elective surgery should be performed on any 
patient who has had a recent upper respiratory infection. The materials used in 
intubating the patient are customarily not sterilized, and these in conjunction with 
the anesthetic mask, tongue depressors, and laryngoscopes may serve to introduce 
staphylococci into the digestive tract of the patient. 

At operation, if an open anastomosis of the intestinal tract is being performed, 
a routine culture for identification and sensitivity study of the intestinal organisms 
should be done. Thus the surgeon may be forewarned that he has to cope with an 
enteric Staphylococcus. If the organism present is not sensitive to the antibiotic 
which is in use, the appropriate antibiotic should be substituted or all antibiotic 
therapy cancelled, as there is some evidence that toxin production may be stimulated 
by antibiotic therapy. 

If acute enteritis develops, the onset is usually with diarrhea, followed by toxemia 
and shock.'* Supportive measures consisting of parenteral fluid and blood and elec- 


trolyte replacement should be instituted immediately. Postoperative enteritis has 


developed from the 4th to the 14th day. If the patient recovers, the pseudomem 


brane may be passed in the stool. 


REPORT OF CASES 

Case No. 52-65646 (Children’s Hospital ).—Sixth hospital admission of a 10-month-old white 
boy who was admitted for definitive surgery for a bleeding lesion of the sigmoid colon. Previous 
admissions had been for diagnosis and for transfusions of his persistent secondary anemia. Pre 
operative antibiotic therapy consisted of chlortetracycline, 50 mg. q.4.h., and succinylsulfathizole 
0.5 gm. t.i.d. for three days. Postoperatively, he received a penicillin-streptomycin preparation 
(Dicrysticin), 1 ampoule b.i.d. for nine days. The surgical pathology found was a congenital 
diaphragm, with a perforation of the colon, to which a loop of small bowel was adherent. The 
area was resected and end-to-end anastomosis done. Patient did well after operation and was 
discharged on the 10th postoperative day. 

Final admission, six days later. Patient did well until evening before admission, when 
irritability and rectal temperature of 103 F. were noted. On the morning of admission he 
vomited and had five or six loose brown stools. He received one injection of penicillin and was 
readmitted to the hospital. He died one hour after admission. The only positive finding was 
distention of the abdomen. Autopsy revealed a clean peritoneal cavity, a patent anastomosis, and 
tremendous distention of the transverse colon. Pathological diagnosis was pseudomembranous 
colitis. Postmortem blood culture yielded hemolytic Staphylococcus aureus; culture of intestine 
Pseudomonas and E. coli, and culture of the trachea, E. coli 


Case No. 53-75187 (Children’s Hospital; courtesy Dr. David Akers).—Four-day-old white 
boy admitted on Oct. 7, 1953; died, Oct. 16, 1953. Patient admitted because of vomiting and 
abdominal distention. Course—observation and repeated x-rays, including barium enema, did 
not reveal intestinal obstruction but suggested a megacolon. Plans to do a colostomy were 
cancelled on Oct. 15 because of spiking temperature. Patient given one dose of soluble repository 
penicillin, 200,000 units. He began having convulsions and died the following day. Autopsy 
revealed pseudomembranous ileocolitis. Culture of colon yielded a few enterococci, numerous 
Proteus vulgaris, and a few E. coli 

Comment.—Because of its fulminating course and positive blood culture, we believe the first 
case represents a case of staphylococcic enterocolitis following intensive antibiotic therapy. The 
second case represents the nonspecific pseudomembranous enterocolitis, not related to previous 


surgery, to antiobiotic therapy, and in which no specific pathogen could be demonstrated 
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COMMENT 


It is evident from a review of the literature that fatal pseudomembranous 


enteritis is not a new entity and was known and described before the advent and 


use of antibiotic therapy. It has been known to occur without preceding surgery. 
However, since the advent of intensive antibiotic therapy, a fatal pseudomembranous 
enteritis in which the Staphylococcus has been recovered from blood, stool, and 
mucosal culture has appeared. As stated by Brown,’ “It is important to realize that 
antibiotics can radically alter bacterial relationships.” 

The therapy of nonspecific enteritis, as suggested by Dixon '' and Hilsabeck,’* 
consists of vigorous measures designed to combat shock. The relative infrequency of 
the complication of postantibiotic staphylococcal enteritis does not warrant the 
cessation of preoperative and postoperative antibiotic therapy in gastrointestinal 
surgery. Rather, the elimination, so far as is possible, of patient contact with the 
Staphylococcus should be the objective. At operation, culture of open anastomoses 
may reveal the presence of staphylococci. If this culture is positive, antibiotic 
therapy should be discontinued or changed to therapy with an antibiotic to which 
the cultured strain is sensitive. Identical measures, coupled with intensive antishock 
therapy, apply to the postoperative discovery of clinical enteritis or to positive 
postoperative stool cultures. 


A case representative of each of the two types of enteritis is presented. 


DISCUSSION 

Dr. Georce B, PAcKARD, Denver: I thought that possibly this case might be worthy of com- 
ment, although it is somewhat different from the cases of Dr. Childs and is not a straight 
ileocolitis. 

\ 6-day-old infant had been vomiting since birth and was brought to the Children’s Hospital. 
A diagnosis of jejunal obstruction was made. Operation was done by Dr. David Akers, who 
found the jejunal obstruction close to the duodenum. A jejunojejunostomy was done, with 
apparently a satisfactory opening. 

The postoperative course was very stormy and continued so until death, 14 days later. There 
was vomiting, there were many stools, and the chemical balance was most difficult to maintain. 
There was fever, also microscopic blood in the urine. There was one convulsion. The improve- 
ment that was expected each day did not materialize 

This patient had been given adrenal cortex extract, plasma, and blood. He had also received 
penicillin, streptomycin, and combinations. Later he had chlortetracycline (Aureomycin) and 
oxytetracycline (Terramycin), and later, sulfonamide drugs, in considerable amounts, in an 
effort to find something that would control the fever and improve his condition 

Incidentally, the baby’s weight was 5% lb. (2,493.7 gm.) at birth; it was under 4 Ib 
(1,814.4 gm.) at the time of operation. 

\t postmortem examination there was a well-healed and adequate stoma. There was a 
septicemia of the Monilia type. There were metastatic abscesses of pure Monilia in the brain, 
kidney, liver, thyroid, and in one pectoral muscle. The same organisms were found in a “cut- 
down,” which had been done on the arm, in a vein leading from that cutdown. 

Apparently death was the direct result of a fungus septicemia, with widespread metastasis, 
along with debilitation and biochemical imbalance. It was thought that the cutdown could have 
been contaminated from the oral secretions in the considerable vomiting that took place, or else 
the infection had entered ulcerations in the pharynx, in the esophagus, or in the stomach. 

I present this case because I believe it adds to the increased number of cases reported of an 
overgrowth of an organism that is ordinarily considered unimportant but develops great power 
following elimination of the ordinary pathogens, apparently, by antibiotics. 
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[Slide] This first slide shows the abscess of the kidney. On one side of the slide you see 
the tubules of the kidney. In the central part are the pus cells and—although not shown in this 
slide—Monilia in pure culture. 

[Slide] The next slide shows an abscess in the brain, which was throught to have con 
tributed to the convulsions. You can see the giant cells in the lining of the abscess cavity 

|Slide[ The final slide is an oil immersion field of the brain abscess, stained to show the 
organisms. You can see there the budding forms of the Monilia. No other organism beside the 
Monilia was seen in any abscess 

Dr. JoHN VAN PrROHASKA, Chicago: Dr. Childs’s important presentation, as well as findings 
reported in the literature, suggests that the etiological agent of pseudomembranous enteritis is 
Staphylococcus, that the growth of Staphylococcus is enhanced by the disturbance of normal 
bacterial symbiosis created by the antibiotics. This appears to be a simple and logical deduction 
except for the following reasons 

1. Our own cases, seven in number, had exhaustive stool cultures, and no pathogens could 
be incriminated as the etiological agent of the disease. In only one of our cases were staphylo 


cocci cultured from the intestinal content taken at necropsy 


2. The assumption that the development of pseudomembranous enterocolitis is predicated 


upon the preoperative use of antibiotics is questionable. The first case, described by Finney, in 
1893, certainly had no antibiotics. The same is true of the series described by Penner and Bern 
heim, in 1939. Three of our patients received no antibiotics preoperatively 
3. If pseudomembranous enterocolitis is a severe Staphylococcus enteritis, then adreno 
corticotrophic hormone should spread the infection; instead, the three patients who received 
corticotropin made a prompt and spectacular recovery 

After observing four deaths, we decided to treat this fatal complication with adrenocortico 
trophic hormone. The three patients treated with corticotropin recovered promptly and com 
pletely. Even though the series is small, we offer this method as a lifesaving therapy for pseudo 
membranous enterocolitis, a complication which, up to the present time, was almost always 
fatal 

If Staphylococcus is really the bacterial agent—and we might have missed it, as Dr. Childs 
pointed out—then the curative effect of corticotropin in our cases presents a heretofore unknown 
action of the drug 


I might add that these patients suffering with pseudomembranous enterocolitis really appear 


to be—and I am sure they actually are—on the brink of death, but if given corticotropin they 


return to normal within 12 hours. The effect is absolutely spectacular and unbelievable 

Dr. SAMUEL B. Cups, Denver [ am sure we have to come to the conclusion that we 
have at least two entities, because too many cases are described in which no one can identify a 
given organism as the offender. In many, however, certainly the Staphylococcus has been found 

There is no reason to assume on theoretical grounds that the Staphylococcus is the only 
organism that will be found. There is no reason to suppose that any one of the three great 
groups of intestinal organisms—that is, the coliform, the enterococci and the Clostridium—might 
not be the one that overgrows 

I am delighted to hear that the administration of corticotropin met with such a fine response 
In the two cases we have had the disease has been so fulminant—one baby was dead within an 
hour after admittance to the hospital—that if we were going to give corticotropin we would have 
to give it very quickly 
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MECHANISM OF THE EFFERENT STOMA DYSFUNCTION 
FOLLOWING SUBTOTAL GASTRECTOMY 
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AND 
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CHICAGO 


Hk VARIOUS methods used to reestablish gastroenteric continuity after 
subtotal gastrectomy still do not totally obviate unpleasant complications and 
sequelae. Complications such as obstruction or dysfunction of the efferent jejunal 
loop, dumping syndrome, and to some extent, nutritional deficiencies appear to be 
inherent in the surgical rearrangement of the gastroenteric continuity, It is a natural 
desire to eradicate and correct these disorders even though they occur in only a small 


percentage of patients after subtotal gastrectomy. This desire is evident in the intro 


duction of the segmental resection of the stomach by Wangensteen ' and the reem- 
phasis of the Billroth-1 procedure by Harkins.* The object of this clinical and 
anatomical study is to point out a specific mechanism of stomal dysfunction in the 
early postgastrectomy period 

No doubt there are many causes of malfunction of the efferent jejunal segment 
\n obstruction may occur after any operative procedure devised for the establish 
ment of gastroenteric continuity. It is obvious that an obstruction of the distal 
jejunal segment may develop as a result of postoperative adhesions or as a result of 
strangulation of the segment by the transverse mesocolon, etc. A review of the 
surgical literature reveals an occasional article describing a given instance of stomal 
dysfunction. Sture Roden * found a decrease in the incidence of stomach retention 
when a method of continuous suture was replaced by an interrupted-suture tech 
nique. Other causes described in the literature are retrograde invagination of the 
jejunum into the stomach, localized peritonitis, edema of the stoma, etce.* It 1s 
obvious that these and similar types of complications may occur in any type of 
anastomosis. If edema, strangulation, and adhesions produce obstruction, they 
should, on the basis of probability, produce obstruction equally as often in the afferent 
stomal inlet as in the efferent outlet. Yet dysfunction of the afferent inlet is seldom 
observed 

lhe explanations quoted in the literature do not constitute a specific etiological 
factor nor do they point out a specific functional defect brought about by the surgical 
rearrangement of the stomach outlet. Certainly, it is difficult to imagine that the 


so-called localized edema would always involve the efferent stoma in a patient who 
<a 
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does not show edema anywhere else. Furthermore, it is difficult to conceive how 
this stomal edema disappears two to three weeks after gastrectomy when the nutri- 
tional state of the patient with obstruction is worse than it was in the early post- 


operative period. It is doubtful that prolonged edema is produced by local trauma 


Fig. 1.—Antiperistaltic anastomosis 


Fig. 2.—Isoperistaltic anastomosis 


inflicted on the tissue in the performance of the anastomosis. Under such postulates, 
stomal edema obstruction should, at times, be noted in the afferent stoma as well 


as in other anastomoses, such as enteroenterostomies and colocolostomies. It seems, 


therefore, that stomal edema is untenable as an explanation for all efferent jejunal 


loop dysfunctions. In order to discover the true cause of this phenomenon a clinical 
study was conducted as follows: 
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One hundred thirty consecutive subtotal gastrectomies performed in the treatment 
of benign duodenal and gastric ulcers were studied. The two types of anastomoses 
routinely used made it possible to separate these patients into two approximately 
equal groups. In the first 60 patients the gastroenteric continuity was reestablished 
by retrocolic antiperistaltic end-to-end gastrojejunostomy. In this anastomosis the 
distal loop of jejunum was anastomosed to the lesser curvature of the stomach. We 
shall refer to this anastomosis as the antiperistaltic anastomosis (Fig. 1). 

In the second group of 70 patients the enteric continuity was accomplished by a 
retrocolic isoperistaltic end-to-side gastrojejunostomy (Reichel-Polya). In this 
procedure the distal loop of jejunum was anastomosed to the greater curvature ol 
the stomach. This anastomosis will be referred to as the isoperistaltic anastomosis 
(Fig. 2). 

Obstructive dysfunction of the efferent loop of jejunum developed in 10 patients 
in the total series of 130 subtotal gastrectomies as follows 

\ntiperistaltic anastomosis : 
Distal loop of jejunum 
anastomosed to lesser 
curvature of stomach (Fig. 1) 
[soperistaltic anastomosis 
Distal loop of jejunum 
anastomosed to greater 


curvature of stomach (Fig. 2) 3 cases 


The dysfunction was noted usually on the sixth postoperative day. At this time 
the patients received a full liquid diet. These patients complained of epigastric full 
ness and by evening vomited the liquid food taken during the day. Obstruction could 
hardly be noted earlier because during the first three postoperative days it was 
obscured by the use of continuous stomach suction, and on the fourth and fifth days 
the intake by mouth was so small that it did not cause distress. The continuous 


stomach aspiration of the patients with obstruction was frequently interrupted to 


check the amount of gastric retention; food was increased as the retention disap 


peared. The patients with obstruction were treated by continuous stomach suction ; 
water and electrolytes were replaced in amounts commensurate with the calculated 
loss. 

Radiological studies, with the use of colloidal thorium dioxide as the opaque 
medium, revealed obstruction in all 10 cases. In some cases a small trickle of thorium 
was seen in the jejunum three to six hours after ingestion of the substance. Roentgen 
pictures, such as reproduced here, as well as frequent fluoroscopic studies, gave no 
indication that the stomal dysfunction was produced by spasm, as claimed by 
Golden.’ 

Figures 4, 5, and 6 show that as long as 20 days after subtotal gastrectomy the 
efferent stoma is still unable to manage the onward flow of gastric content. In Figure 
4, the duodenojejunal segment, fed by the patent afferent stoma, is beginning to dis 
tend. The gastric pouch is slightly distended, and in Figures 5 and 6 the greater 
curvature is beginning to project laterally beyond the anastomotic junction. As the 
process of distention continues, the emptying of the gastric pouch via the efferent 
loop becomes more and more difficult. The progression of this process is diagram 


matically illustrated in Figure 7 
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Figure 4 
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Figure 5 


Figure 6 
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Efferent stoma dysfunction may occur in the isoperistaltic anastomosis. In our 
series of cases it occurred less frequently than in the antiperistaltic group. It was 
noted only in those patients in whom a high subtotal resection was performed, leav- 
ing a rather small gastric pouch with a short greater curvature. Figure 8 shows 
an isoperistaltic anastomosis. The closed duodenal segment is greatly distended with 
thorium dioxide. The gastric pouch is markedly dilated; the greater curvature pro- 
jects far beyond the efferent stoma. Only a small trickle of thorium is seen in the 
distal jejunal segment. 

In four of the patients, continuous chromic absorbable surgical (gut) suture was 


used for the mucosa and continuous fine nonabsorbable surgical (silk) suture for the 


47 


NA 


Antiperistaltic 
Anastomosis 


Figure 7 


serosa. In the other six, the same suture was used for the mucosa, but the serosa 
was sutured with a fine interrupted silk. 

There was a spontaneous release of obstruction in five patients on the 17th post 
operative day. Five of the patients with obstruction were reoperated on the 21st 
postoperative day. At operation, no evidence of mechanical obstruction of the effer 
ent jejunal segment was found. The afferent and efferent stomas were patent. There 
was no evidence of unusual edema closing the stoma. A lateral jeyunojejunostomy 
was made. This physiologically unsound deviation of the alkaline duodenal juices 
from the stomach was decided upon as a necessary compromise in the face of the 
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long-standing dysfunction. All the patients with reoperation recovered and within 
two weeks had no trouble with stomach retention. It is possible that these patients 
would have recovered without a second operation. However, after 21 days it became 
increasingly difficult to keep patients with obstruction in mineral and water balance 
and impossible to maintain their nutrition. 

The clinical data presented thus far statistically incriminate the antiperistaltic 
anastomosis as the one in which stomal dysfunction was observed most frequently 


in our series. What is the mechanism of this dysfunction ? 


INTERPRETATION 


It is possible to view the surgically reconstructed gastroenteric continuity as a 


seg.aent of intestine interrupted in its course by a gastric pouch composed of the 


Figure 8 


upper quarter of the original stomach. The duodenum ts on one side and the jejunum 
| g 


on the other. The gastric pouch, in the early postoperative period, may be temporarily 
denervated due to the stretching of the stomach in mobilizing it and due to the pres 
sure exerted by the enterostomy clamp. Such a paralyzed gastric remnant serves 
only as an atonic reservoir between the intestinal segments. The inflow from the 
afferent loop encounters no resistance as it empties into the distendable pouch. The 
efferent outflow cannot be initiated by the temporarily paralyzed gastric pouch—it 
has to depend upon the increased intragastric pressure and on suction produced by 
the peristalsis of the efferent loop or on gravity 
In the isoperistaltic anastomosis the efferent jejunal segment is at the greater 
curvature and therefore in the usual subtotal gastrectomy ; the efferent stoma is the 
most dependent and the most posterior portion of the gastric pouch. In this type of 
anastomosis, gravity forces the gastric content into the mouth of the efferent jejunal 
segment, where it is picked up by the downward peristalsis of the jejunum. Even 
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if the gastric pouch is filled, the efferent stoma is so situated that the gastric content 
is constantly being presented to it at the dependent level. Figures 9 and 10 illustrate 
this phenomenon. 

In the isoperistaltic anastomosis, therefore, stomal dysfunction is unlikely, yet it 
occurs when the resection is carried very high on the greater curvature. In such 
cases the anatomical rearrangement simulates the conditions obtained in the anti- 
peristaltic anastomosis. 

In the antiperistaltic anastomosis the efferent loop is at the lesser curvature, and 
the efferent mouth is in the most anterior position, is fixed by the unstretchable 


remnant of the lesser curvature and esophagus, and is above the afferent stoma. The 
high efferent stoma cannot receive any gastric content until the stomach pouch is 
filled at least to the efferent stoma level. By this time the atonic gastric pouch is 
distended, and progressively more filling is needed for the level of fluid to reach the 


je hi 
| (? 


high efferent stoma. 


Figure 9 Figure 10 


The progressive distention of the gastric pouch keeps the level of the gastric con- 
tent from being presented to the high efferent stoma. The distention of the gastric 
pouch disrupts the activity of the myenteric plexus. The efferent stoma itself may 
be so disturbed by the distention that the totally atonic pouch is unable to push its 
content through. 

This explanation, based on roentgenological studies and correlated with observa- 
tions during reoperation, is advanced as the true mechanism of efferent stoma 
dysfunction. 

CONCLUSIONS 

1. The efferent stoma dysfunction following subtotal gastrectomy is caused by 
atonic gastric pouch in which the efferent outlet is placed above the afferent inlet. 

2. This combination occurs most frequently in the antiperistaltic end-to-side 
gastrojejunostomy in which the distal loop of jejunum is placed in continuity with 
the lesser curvature of the stomach. 

3, Efferent stoma dysfunction may develop in an isoperistaltic anastomosis after 
high subtotal gastrectomy. The mechanism is the same as in antiperistaltic anasto- 
mosis. 
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MANAGEMENT OF THREE STOMAL COMPLICATIONS FOLLOWING 
SUBTOTAL GASTRECTOMY 


KENNETH C. SAWYER, M.D. 
AND 


J. R. SPENCER, M.D. 
DENVER 


EW OPERATIONS give the patient more gratifying results with less risk than 

does a well-executed subtotal gastrectomy for treating a peptic ulcer which has 
failed to respond to medical treatment. The operative mortality and postoperative 
morbidity following subtotal gastric resection have been decreased to a comforting 
degree because of the improved preoperative preparation of patients, refinements 
in anesthesia, improved understanding of fluid and electrolyte balance, and early 
ambulation.* Nevertheless, postoperative stomal complications occur often enough 
to warrant some discussion of their management. These complications are (1) the 
“dumping syndrome,” (2) obstruction of the stoma between the stomach and 
jejunum, and (3) bleeding from the stoma. This paper will outline techniques and, 
by case reports, illustrate methods for correcting these conditions. 

The dumping syndrome produces probably the most annoying and one of the 
least understood series of complaints following subtotal gastric resection. Dumping 
syndromes usually subside with time and conservative measures, but those that do 
not are very distressing both to the patient and to the surgeon. There are many 
different ideas concerning the mechanism of the dumping syndrome, and no two 
are in exact agreement. Wollaeger and his colleagues * analyzed this syndrome in 
patients who had undergone the standard type of Polya anastomosis. They dis 
covered an excessive loss of fat and nitrogen in the stool. The patients had lost 
weight. They found that in some patients they could overcome the loss of weight 


with a very high caloric diet. They found that patients exhibiting minor degrees 


of the dumping syndrome lost less fat than patients with advanced symptoms. 


Wollaeger and his associates * suggested that the important loss of fat and 
nitrogen in the feces might be due to one or more of four causes. One cause may 
be that the residual gastric pouch probably emptied much too quickly. Another is 
that overstimulation of the jejunum by the abnormal introduction into it of the 
gastric contents might accelerate movement of the contents because of the over 
active peristalsis, thus the gastric contents would be rushed through the upper part 


of the small intestine. A third cause may be a diminished flow of both bile and pan- 


a 
From the Surgical Service, Presbyterian Hospital. 
Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
Dec. 3, 1953 
* References | to 3 
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creatic juice because altered physiologic mechanisms diminished the strength of the 
stimulus to their secretion. A fourth cause may be an entirely abnormal mixing of 
food with its digestive elements because of the surgical shunt of the gastric contents 
away from the duodenum. Our experience has shown a marked decrease in the 


incidence of severe dumping syndromes since we abandoned the Polya anastomosis 


and adopted the Hofmeister procedure with its much smaller stoma. It has been our 


policy to narrow the stoma in stable persons who have had dumping syndrome 
symptoms for more than one year. 

The following case history is typical. 

Case 1.—A 46-year-old man complained that after eating his meals he experienced weak 


ness, sweating, nausea, and vomiting. He said he felt so weak that he could not follow his 


occupation as an electrician. These symptoms had been present most of the time since the 





Line of 
incision._ 





Fig. 1.—Depicts incision in the stomach and method of preparing stoma for revision 


patient had a subtotal gastrectomy for a gastric ulcer 30 months before admission. He had spent 
most of his time in various veterans hospitals being given conservative treatment. The physical 
examination was not significant except for the patient's emaciated appearance. Roentgen 
studies of the upper gastrointestinal tract revealed a rapidly emptying gastrojejunostomy stoma 

The abdomen was entered through an incision which split the upper left rectus muscle 
The residual stump of the stomach was opened longitudinally on its anterior surface (Fig. 1) 
The wide gastrojejunostomy stoma was inverted into the gastrostomy wound. The mucous mem 
brane around two-thirds of the stoma was excised down to the muscular layer. The raw 
surfaces were approximated with fine chromic absorbable surgical (gut) suture material 


? 


(Fig. 2) so as to narrow the stoma to admit one and one-half fingers. The opening in the 


stomach was closed with one row of gastrointestinal suture and one cotton musculoserosal laver 
The revised stoma is diagrammatically depicted in Figure 3. The abdominal wound was closed 
with fine gut and nonabsorbable surgical (silk) sutures. The patient’s postoperative course was 
smooth. He left the hospital on the eighth postoperative day and gained 16 lb. (7.3 kg.) in eight 
months after the operation. He is able to eat any type of food and has no symptoms that ever 


vaguely simulate a dumping syndrome 


501 





M. A. ARCHIVES OF SURGERY 


Temporary obstruction of the gastrojejunal stoma following subtotal gastrectomy 
is another complication which occurs on occasion. The condition is usually a result 
of atony, stomal edema, or inertia secondary to adynamic ileus. As a rule, the 
retention disappears after repeated aspirations or continuous gastric suction. How- 
ever, when retention persists after subtotal gastric resection, definitive treatment 


Fig. 2.—Shows narrowed gastrojejunostomy stoma 


lig. 3.—Illustrates revised Polya stoma 


should not be delayed until the patient becomes too debilitated. Often the retention 
is a result of a mechanical obstruction at or near the anastomosis. The most frequent 


cause of this type of obstruction is retraction of the jejunal loops into the lesser 


peritoneal cavity. 
The following case report demonstrates a method for correcting this condition 


with minimal trauma to the recent operative site. 
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Case 2.—An 83-year-old man regurgitated 300 cc. of dark-brown fluid five days after a 
high subtotal gastric resection performed for a prepyloric carcinoma. Repeated stomach aspira- 
tions and continuous gastric suction failed to relieve the retention. The patient was maintained in 
fluid and electrolyte balance by the Scribner bedside chloride technique.’ This conservative 
treatment was continued for a sufficient time to have relieved the stomal obstruction if it had 
been caused by edema. A roentgenogram taken after a barium swallow demonstrated post 
operative partial gastric resection with evidence of complete obstruction at the stoma. The 
barium failed to enter the small bowel. Very little gas was seen in either the large or small 
bowel. A four-hour retention study showed complete retention of the barium in the remaining 
portion of the stomach with no barium in the small bowel. 

Ten days after the original operation the abdomen was entered through the recent left 
rectus incision. The transverse mesocolon had receded and completely obstructed both jejunal 
loops (Fig. 4). An incision was made in the anterior wall of the stomach well above the 


Fig. 4.—Appearance of obstructed stoma in Case 2 


obstructed anastomosis (Fig. 1, insert). The second and third fingers of the left hand were 
placed in the proximal and distal jejunal loops and the adherent mesocolon dissected free from 
them (Fig. 5). The transverse mesocolon was resutured to the stomach wall proximal to the 
anastomosis (Fig. 6). A limb of an Alesen T-tube was placed in each jejunal loop (Figs. 7 
and 8). The gastrostomy was closed with one row of fine gut suture and a musculoserosal layer 
of cotton suture. The wound was closed with through-and-through tension sutures. The patient 


convalesced without complications. 


Bleeding from a gastrojejunal anastomosis of sufficient severity to warrant 


reopening the abdomen is unusual. Moderate bleeding can be controlled by lavaging 


the stomach frequently with sterile water heated to 120 F. If, however, it is impos 


sible to stabilize the patient’s blood volume, immediate reoperation is necessary 
The blood pressure, pulse rate, and hematocrit reading should be the criteria upon 
which the decision is based. The following case is a typical example of this unfor 
tunate complication 
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Fig. 5.—Method of reducing herniated stoma 


Shows mesocolon resutured to stomach. 
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Case 3.—The patient was a 58-year-old man complaining of epigastric distress, vomiting, 


and a pain which was referred to the suprapubic region. This symptom pattern had developed 


four months after a gastrojejunostomy performed six years previously for the relief of symptoms 
secondary to a duodenal ulcer. He had been given a restricted diet, antispasmodics, and antacid 


therapy intermittently since the onset of symptoms 


Figs. 7 and 8.—Alesen T-tube inserted to maintain patency of revised gastrojejunostomy 


stoma 


Fig. 9—Method of exposing and controlling bleeding point in anastomosts 


Physical examination was negative except for severe epigastric tenderness. Routine laboratory 
work was negative. A roentgenogram of the upper gastrointestinal tract revealed the presence 
of a gastrojejunal ulcer and a duodenal ulcer. An indurated stomal ulcer could be visualized 
with the gastroscope 

Three days after the patient was admitted to the hospital, the posterior gastroenterostomy 
was disconnected, a portion of the jejunum resected, and a high subtotal gastric resection 
[The duodenal stump was closed with two layers of gastrointestinal sutures and one 
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cotton musculoserosal layer. Gastrointestinal continuity was reestablished by the Hofmeister 
modification of the posterior Polya procedure. An end-to-end jejunojejunostomy was accom- 
plished. The jejunal mesentery was closed with cotton suture, and the transverse mesocolon 
was sutured to the stomach proximal to the anastomosis. Two Penrose drains were placed in 
Morison’s pouch and brought out through a stab wound. The abdominal wound was closed in 
layers. Blood loss was estimated and replaced. The patient left the operating room in good 
condition with a blood pressure of 130/80 and pulse rate of 100. 

Three hours after the patient returned to the ward, he had a large emesis of bright-red blood. 
\ Levin tube was inserted and suction applied. His blood pressure was 70/30; his pulse rate 
was very rapid and feeble. Bleeding from the Levin tube in the stomach persisted. He was 
given 2,000 cc. of whole blood in an eight-hour period, but the blood pressure, which was taken 
every 15 minutes, could not be maintained above 90 mm. Hg. Two hematocrit readings were 
28 and 26. That evening, eight hours after the original operation, he was returned to the operating 
room. The abdomen was entered through the recent laparotomy wound. The remaining portion 
of the stomach and the small and large intestine were distended with blood. The upper segment 
of stomach was opened longitudinally above the line of anastomosis, as depicted in Figure 1. 
A large blood clot and 300 cc. of fresh blood were evacuated through the gastrostomy. The 
incision in the stomach was held apart with Allis forceps, and the anastomosis was inverted 
into the gastrostomy wound by placing the second and third fingers in the proximal and distal 
loops of the jejunum below the transverse mesocolon and the ligament of Treitz. A large 
bleeding vessel was demonstrated on the lesser curvature of the stomach. The gut hemostatic 
suture had not included a sufficient thickness of the stomach wall. Bleeding from this vessel 
was controlled by a stick tie (Fig. 9). The stomach wound was closed with one layer of gut 
suture and one row of cotton suture material. The abdominal wound edges were débrided and 
resutured in layers. The patient was returned to his room in good condition. Convalescence 
was without incident, and he was discharged from the hospital on the ninth postoperative day 


SUMMARY 


Three important and distressing complications sometimes follow subtotal gas 


“ 


trectomy. They are (1) the “dumping syndrome,” (2) obstruction of the stoma 


between the stomach and jejunum, and (3) bleeding from the stoma. The successful 


and satisfactory management of these complications has been illustrated by typical 


case histories. These types of surgical management have not been noted in the 
medical literature to date. 
REFERENCES 
1. Parker, }. M.: Technical Safeguards in Partial Gastric Resection, Am. Surgeon 19: 354, 
1953 


2. Gaviser, D.: Clinical Investigation and Evaluation of 416 Cases Consecutively Operated 


upon for Peptic Ulcer, Surgery 24:873, 1948 

3. Judd, E. S., Jr., and Priestly, J. T.: Treatment of Gastric Ulcer, Surg., Gynec. & Obst. 
77:21, 1943 

4. Wollaeger, E. E.; Comfort, M. W.; Wein, J. F., and Osterberg, A. E.: The Total Solids, 
Fat, and Nitrogen in the Feces: II. A Study of Persons Who Had Undergone Partial 
Gastrectomy with Anastomosis of the Entire Cut End of the Stomach and the Jejunum 
(Polya Anastomosis), Gastroenterology 6:93, 1946 


5. Scribner, B, H.; Power, M. H., and Rynearson, E. H.: Bedside Management of Problems 
of Fluid Balance, |. A. M. A. 144:1167, 1950 
DISCUSSION 
ON PAPERS BY DR. VAN PROHASKA AND DRS, SAWYER AND SPENCER 


Dr. Tuomas G. Orr, Kansas City, Kan.: Every surgeon who has done many gastric resec 


tions has had some difficulty with malfunction of gastrojejunal stomas 
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I believe, as do a number of other surgeons, that a gastroduodenostomy, following a partial 
gastrectomy, will reduce functional complications to a minimum. I have resected the stomach 
in a small number of patients by removing the antrum and about half of the fundus and body of 
the stomach, followed by anastomosis of the remaining lesser curvature to the duodenum (Fig- 
ure). To date there has been no disturbance of function except slight evidence of the dumping 
syndrome in some cases. I doubt that the dumping syndrome can be completely eliminated in 
any type of gastric resection in which the pylorus is removed. 

When it is not practicable to do an end-to-end gastroduodenostomy, an end-to-side gastro 
duodenostomy or posterior gastrojejunostomy may be done. 

Our experience has not been sufficient to estimate the value of this procedure as a treatment 
for gastric and duodenal ulcers. It does almost completely eliminate excessive gastric secretion 

Dr. WARREN H. Coce, Chicago: I was delighted to learn the results of Dr. Van Prohaska’s 
study, primarily because I did not appreciate that a follow-up study would show so much differ- 
ence in results after the use of the two types of gastrectomy discussed 

Some of our surgical friends, including the late Dr. Lahey, recommend the antiperistaltic 
method of performing gastrectomy in an effort to combat the dumping syndrome. I feel their 
philosophy is correct in a certain respect, but in view of Dr. Van Prohaska’s experiences, it 


would appear that the incidence of obstruction would be high 





A Mechobe 











Technique of gastric resection with gastroduodenostomy. The antrum and about half of the 
fundus and body of the stomach are removed. It is estimated that two-thirds to three-quarters 
f the stomach is removed 


Although we have utilized the isoperistaltic method of performing gastrectomy at Illinois 


Research Hospital, | must confess we encounter an occasional case of obstruction or malfunction 


of the stoma. As has been brought out by Dr. Van Prohaska, one rarely finds an organi 


explanation of the malfunction when such patients are reoperated ot 
We have done several things to attempt to correct the malfunction or obstruction. The most 
atisfactory procedure appears to be enteroenterostomy, as Dr. Van Prohaska mentioned. I have 
refashioned the stoma on one or two occasions, and on at least one of those occasions the patient 
obtained no benefit, and I had to go back again and do an enteroenterostomy. Somehow or other 
hen that operation is performed, the symptoms of obstruction are usually relieved completely 
is is a bit difficult to explain, unless, perhaps the passage of gastric secretions down the 
efierent loop is blocked and enteroenterostomy allows escape of secretions out of the tomach 
by way of the afferent loop in spite of the fact that this passage must be antiperistaltic until the 
fiuid reaches the stoma. On the other har haps the presence 
gastrointestinal tract does something to relieve 
Prohaska if he thinks that is true 
Dr. Henry K. Ransom, Ann Arbor, Micl s the practice at the University Hospital 
to employ an isoperistaltic retrocolic gastrojejunostomy following subtotal gastrectomy. None 
theless, a malfunctioning stoma is occasionally encountered. In a small number of these case 
mechanical factors are responsible, e. g., angulation or twisting of the intestine, retraction of 


the anastomosis above the mesocolon, the turning in of an excessively large diaphragm in the 


507 





M. A. ARCHIVES OF SURGERY 


case of a small stoma, and occasionally as a complication of leakage at the anastomosis. In the 
remainder of cases, on exploration, no satisfactory explanation can be found for the failure of 
the anastomosis to function. In this latter group of cases spontaneous correction is the rule, pro- 
vided the nutrition and fluid balance can be maintained. The time required for restitution is 
variable and unpredictable, and as long as a month may be needed. In those cases in which it is 
difficult or impossible to maintain nutrition by administration of intravenous fluids alone, lapa- 
rotomy with the establishment of a feeding jejunostomy is frequently helpful. In recent years, 
we have added a second retrograde jejunostomy for decompression of the stomach, as recom- 
mended by Allen and Donaldson. Obviously, at the time of the exploration, a very careful 
inspection of the operative field is essential in order that mechanical factors, if present, may be 
corrected. No rules can be given regarding the optimum time for the secondary operation 
This depends considerably upon the physical condition of the patient. In cachectic patients with 
marked malnutrition it is important that intervention be not too long delayed, otherwise the 
likelihood of recovery from a secondary procedure, even though it is a small one, becomes 
considerably lessened 

Dr. GuntHER W. NAGEL, San Francisco: I have been very much interested in this sub 
ject, as are all of us who do gastric resections, because, as one of the speakers mentioned, we 
have all had our troubles 

I thought it was rather general practice now to attach the proximal loop to the lesser 
curvature of the stomach, but apparently that is not always the case. That is the way I was 
taught to do it and the way I have always done it. 

I was particularly interested (and that was really the reason for my getting up here) in Dr 
Orr’s operation, which he has described doing in a few cases. I became interested quite a while 
ago in the problem of trying to save a little larger portion of stomach and at the same time 
removing a sufficient amount of the acid-secreting area. In reviewing the literature, I found that 
Dr. Connell, in 1929, had advocated removing the greater curvature rather than the lesser 
curvature 

Recently, as you all know, Dr. Wangensteen, of our Society, has advocated removing the 
greater curvature 

About two years ago I began doing almost the identical operation that Dr. Orr described, 
taking the antrum of the stomach, but instead of taking the lesser curvature as you do in the 
Hofmeister-Finsterer type, | removed a large part of the greater curvature. Our results in some 
60 patients now have been very satisfactory. We have not encountered the dumping syndrome 
except in a very mild degree, and then only very temporarily. 

I thought I had originated this procedure, but again, looking back into the literature, I found 
that another one of our members here, Dr. Zollinger, had done it, and he was the first, so far 
as I know, carrying out this procedure in 1940, after which it apparently was forgotten 

Dr. ARNOLD JACKSON, Madison, Wis About 33 years ago on the service of Drs. William 
and Charles Mayo, we used to see a great number of these stomach operations. They would be 
Billroth-I and Billroth-I] procedures, many of them anterior and some posterior resections 
There would be a long series of successful cases, and then something would go wrong. Dr 
Charles Mayo would say, “That's the last time I'll do it that way.” 

My brother, Dr. Reginald Jackson, who was formerly President of this society, insisted that 
all the cases should be done with the antiperistaltic method, And every once in a while, a case 
would go wrong 

Then my brother, Dr. James Jackson, also a member of this society, would comment, 


said you must never do it the way Reg does it, because that’s the wrong way to do it.” 


Then I'd go over and see my friend, Dr. Finsterer, and he would say, “You must always do 


it by the isoperistaltic method.” He has done many thousands of gastric resections 

Then I go to Paris, and they tell me, “No, the Finsterer method is wrong.” I go to Rome 
and someone tells me the Paris method is wrong 

Well, I tried the antiperistaltic method, as my brother Reg said, and after a certain number 
of cases, something went wrong. My brother Jim said, “I told you so, You must never do it that 


way.” 
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| tried a couple more, and I was convinced of what Jim said, and I started to use the 1s 
peristaltic method. Everything went well for a number of years, and then about a year or two 


ago I got two cases that did not do so well; consequently, right now I am back at it. Let's see 


where am |? The antiperistaltic method 

I’m afraid that is not the answer to the problem. | think a great deal depends on the indi 
vidual case and on just how well you slept the night before 

What I finally learned and what I believe most of us eventually come to believe is that the 


type of operation must be fitted to the individual case and that no special technique will give 


universally satisfactory results. The right operation performed correctly should nearly always 


prove successful. The surgeon whose patients do not have some complications following gastric 


surgery either has a small series to report or his mistakes are corrected by others 
Dr. Martin C, Linpem, Salt Lake City: I will report a type of stoma obstruction that has 


not been mentioned today, which has occurred twice in our hospitals, one of which | observed 


The patient was a man about 60 years old. On the 6th day after subtotal gastrectomy with 


a posterior gastroenterostomy in the Hofmeister-Polya manner, he began to develop obstructive 


signs, and the obstruction became complete on the 10th day. During this time he developed a 


stony hard mass over the site of operation, On exploration, we found we had great difficulty 


in getting to the stoma. The underlying pathology was a thrombosis of the greater omentum 


We had noted that this man had a very large omentum at the time of the operation, and as a 


prophylactic measure, it probably should have been resected at the time. After all of the greater 


omentum was removed, the obstruction at the outlet stoma was released. A similar procedure 


was carried out in the other case that I knew of 


Dr. F. GREGORY CONNELL, Oshkosh, Wis | should like to make 
since our time is so short 


just one suggestion, 


This complicated question of gastric resection will be greatly 


made between gastric ulcer and duodenal ulcer 


simplified if a distinction is 
Despite the fact that they sometimes coincide 
they have so many differences that they might well be considered as different diseases, with con 
sequent different treatment 

Gastric: If persistent (because of potential malignant growth), surgery is required 


Duodenal: If uncomplicated, nonoperative treatment is indicated. If complicated, operative 


treatment (distal or proximal resection) should be carried out 

Such a subdivision will, I think, diminish the confusion 

Dr. J. R. Spencer, Denver: It is not our intention to advocate narrowing of the stoma 
in all cases of the dumping syndrome. Our experience with three cases has been gratifying, but 


we realize a larger experience may reveal limitations of which we are not as yet aware 


Candidates for surgical intervention that is aimed at narrowing the stoma should, we feel 


present severe symptoms persisting longer than one year, with failure to gain weight, a demon 


strably large stoma, and rapid emptying of the gastric pouch 
Dr. JouN VAN PROHASKA, Chicago: It is indeed pleasing to know that there are so many 


surgeons who have had experience with stoma dysfunction 
| appreciate the remarks of Dr. Orr particularly his statement on gastroduodenostomy. Cer 


tainly, it represents an attempt to get away from stomal dysfunction. However, from the drawing 


that Dr. Orr showed on the screen, it does not appear to me that there is adequate resection of 


the acid-bearing portion of the stomach 
Such attempts have been described recently by Harkins in w of the Billroth-] 


operation, and also by Wangensteen in the description of what segmental resection 
of the stomach, ete 


Regarding Dr. Cole’s remarks, I should like to mention that the function of the entero 


enterostomy is to accomplish a relief of this prolonged dysfunction or obstruction think tl 


duodenal, arm pancreatic 
secretions so that they do not pour into this atonic pouch. We have had patients 


reason for that is that it deviates a tremendous amount of biliary 


who secreted 
high amounts of pancreatic and biliary juices; they secreted as much as 3,000 to 4,000 ce. a day 
and if that is deviated and prevented from entering the stoma | 


4 


vy producing a jejunojejunostomy 
below the pouch, then that much less goes into the atoni 


wuch, and the patient tends to recover 
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Of course, the element of time enters into it. I think that if these patients are left alone, 


most of them—if not all—will reopen their stomas 


Secause some of these patients secreted such large amounts of juices, we treated some of 


them with propantheline bromide (ProBanthine) in order to decrease the secretions. We found 
the patients were benefited, and we were able to supervise their electrolyte and water balance 
better with than without the use of propantheline bromide 

The paralyzing effect of propantheline bromide is apparently negligible on the already 
atonic gastric pouch 

Dr. Ransom, I must tell you that we, too, had malfunction of the stoma in three cases in the 
isoperistaltic anastomosis 

Dr. Nagel, the reason that we have included the antiperistaltic anastomosis is that our series 
dates back some years, and in the early part of the series we used the antiperistaltic anastomosis 
in some 60 cases. In the last three or four years we have not used the antiperistaltic anastomosis. 

Finally, Dr. Jackson, I must say that any job well done will save us from most of the com- 


plications. 





ILEOCOLON REPLACEMENT OF STOMACH AFTER 
GASTRECTOMY 


Clinical Observations and Physiological Studies 


ARTHUR J. HUNNICUTT, M.D 
AND 
LAURANCE W. KINSELL, M.D. 
OAKLAND, CALIF 


ESTORATION of the physical continuity of the gastrointestinal tract alter 

total gastrectomy has not been a problem. 

Restoration of the physiological continuity to the degree that the patient has 
minimal adjustment has been a problem 

Interposing a segment of intestine between the esophagus and duodenum or 
jejunum after total removal of the stomach appears to retain this physiological con 
tinuity in a more adequate manner. Various segments have been used for this 
interposition operation—the jejunum (Longmire'), the transverse colon, and the 
right ileocolon. In the cases in which the right ileocolon has been used to replace 
the stomach, the physiological continuity appears to be retained in that the inter 
posed segment accepts swallowed food at a reasonable rate without exhibiting 
irritability or resentment. In turn, this interposed segment presents this ingested 
food for acceptance by the duodenum at a rate, consistency, and concentration that 
require minimal adjustment on the part of the duodenum and/or jejunum. (As a 
result of the total gastrectomy, the duodenopyloric reflex has been disrupted, and, 
regardless of the technique used for restoring gastrointestinal continuity, the duo 
denum no longer has relative control over what enters its lumen. ) 

More extensive surgery is involved in the interposition operations. It is reason 
able to presume an increased surgical mortality. This applies particularly to the 
use of portions of the colon. 

Of the 17 total gastrectomies with replacement by the right ileocolon which I 
have performed since 1949,* there were 5 patients who died of recurrence of the 
malignant growth. Seven died as a result of the surgery. The course and findings 
of the surgical deaths are as follows: 

Case 3.—Mr. C. J., operated on Feb. 3, 1950, was ambulatory and taking a liquid diet on 
the fourth day after surgery. On the fifth day he had severe abdominal pain and died a few 
hours later Autopsy revealed a separation 4 mm. in diameter at the esophagoileal anastomosis 
and generalized peritonitis 

Comment.—In the last 11 cases this anastomosis has been done by everting the 


esophageal mucosa over the end of the muscular wall of the esophagus, making a 


cuff of the mucosa about 0.5 to 1 cm. wide. The eversion is accomplished by four 


crm 


Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicag: 
Dec 3, 1953 


* First seven of these cases previously reported 
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interrupted sutures of 4-0 nonabsorbable surgical (silk) suture material at each of 
the four quadrants. Each of these sutures then includes the seromuscular wall of the 
transected ileum. Within each of the four quadrants between these primary sutures, 
two or three similar sutures are placed, which include the muscular wall of the 
esophagus, the edge of the everted cuff of the esophageal mucosa, and the sero 
muscular layer of the ileum. Thus, the esophagus is telescoped into the lumen of 
the ileum for a distance of 0.5 to 1 cm. Therefore the line of anastomosis is not 1n 
the pathway of the swallowed food, and the circumferential scar is not within the 


lumen of the anastomosed esophagus and ileum. 


Case 4.—-Operated on March 29, 1950, Mrs. G. B. was enjoying regular full-sized meals 
within seven days after surgery. During the ensuing four weeks her course became steadily 
more discouraging. At death, five weeks later, autopsy examination showed portal thrombosis, 
presumably starting as a splenic vein thrombosis initiated by the associated splenectomy 
Although she had no metastases at the time of the surgery, the entire peritoneum, both visceral 


and parietal, was studded with cancer implants 


FABLE | vummary of the Seventeen Cases of Ileocolon Replacement of the Stomach 


Date of Operation Patient Died Cause 
21/49 H 4 mo Cancer 
11/49 A.. 7 mo Cancer 
HD C. ¢ » days Esophageal separation 
wD GB 5 wk Portal thrombosis 
fo KF > days Peritonitis, atelectasis 
51 0 12 mo Cancer 
51 Ww 10 mo Cancer 
R. F 14 days Peritonitis 
M 7 days No autopsy 


G. F l4 days Massive volvulus small 
bowel 


%mo Cancer 
Living (7 mo. postop.) 
Living (7 mo, postop.) 
Living (4 mo, postop.) 
Living (4 mo. postop.) 
‘1 days Pulmonary embolus 
Living (1 mo. postop.) 


Case 5.—Operated on Oct. 9, 1950, Mr. E. O. did poorly from the beginning. He died five 
days after surgery of a diffuse peritonitis and pulmonary atelectasis. The various anastomoses 
were intact 

Case &8.—Operated on April 28, 1952, Mr. R. F. died 14 days after surgery of a generalized 
peritonitis. Two days before his death the surgical incision had separated. At autopsy there 


was literally no healing at any of the anastomoses. 


Comment Chis is the only patient who had liver metastases at the time of 


surgery. His stomach was completely obstructed near the cardia by an extensive 


carcinoma, The total gastrectomy was done in the hope that he might die a less 


muserable death from the metastases. 


Case 10.—Operated on July 22, 1952, Mr. G. F. was ambulatory in about five days. During 
the ensuing week he was enjoying the regular hospital trays and eating an unrestricted diet 
On the 14th day he had abdominal pain followed by rapid abdominal distention. He died in 
the afternoon one hour before he was scheduled for surgery At autopsy he had a massive 
volvulus of the small bowel 

Case 16.—Operated on Oct. 20, 1953, Mr. F. W. had an uneventful postoperative course. 
He was dismissed from the hospital-on the 10th day. He could not eat full regular meals. He 
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and his wife estimated that he could eat about two-thirds as much as normal, On the 2lst 
day he had severe chest pain and died one hour later. At autopsy he had a massive pulmonary 


embolus. The primary site was the left iliac vein 


Comment.—There has been no trouble with the viability of the transposed 
ileocolon in any of the 17 cases. In several there was considerable trouble with the 
functioning of the small bowel, that is, varying degrees of ileus and small bowel 
distention presumably aggravated by the complete vagotomy. In the last case, 
(Case 17) Mrs. J. R., operated on Nov. 10, 1953, the posterior vagus with its 
hepatic branch was left intact. This patient has had no distention and no bowel 
dysfunction. Since the fifth postoperative day she has had normal bowel movements 

In the cases in which the esophagoileal anastomosis was done by the above 
described “telescoping” procedure, most of the patients have had difficulty in swal 
lowing for a few days, beginning about the fifth postoperative day, presumably due 
to edema. So far, | have no reason for discontinuing this type of anastomosis. 

At the time of surgery, a stomach tube is passed into the interposed ileocolon 
Since the right colon is absorptive and not secretive like the stomach, this tube is 
not necessary for the removal of secretions. Its use is preferable in order to remove 
swallowed air. It is interesting that one of the patients who appeared to have a 
complete ileus could absorb oral fluids. 

The postoperative clinical courses of the other 10 patients have been variable 


However, there appears to be a broad common pattern 


FOOD TOLERANCH 


In previous reports, | have made the comment that these patients have no food 
idiosyncracies. Two have noted some degree of inability to eat certain foods. One 
patient has a watery diarrhea if he eats raw fruits or watermelon. The latter is 
particularly aggravating to him because watermelon has been one of his favorites 
Two other patients have noted that certain specific foods bother them, such as 
carbonated beverages and milk. 

The amount of food that these patients are able to eat varies. Approximately 
half of them can eat a full regular meal. The others eat one-half to two-thirds as 
much as normal. This variation is probably caused by several factors. If less than 
the entire right colon is used, we can be reasonably sure that the patient will not 
be able to eat a full regular meal. ven though the entire right colon is used, it does 
not guarantee that the patient will eat a normal-sized meal, supposedly because of 
the individual variation in the tone of the bowel wall. 


BOWEL HABITS 

Most of these patients develop a watery diarrhea (three to six times a day) 
The onset is two or three weeks after surgery. The diarrhea persists for two or 
three months. During this period they may have a loss of weight of 4 to 10 Ib. (1.8 
to 4.5 kg.). Various medications have been tried, without any startling success 
We might presume the underlying cause for this bowel dysfunction is a result of 
the vagotomy. Two cases seemed to be improved by specific therapy. In one, 
Mr. W. G. (Case 7), the diarrhea stopped within two days after sulfonamide 
therapy for a urinary tract infection. Two others (Mrs. W. I. L., Case 14, and 


Mr. R. S., Case 12) were helped by an orally administered iodine preparation, 
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diiodohydroxyquinoline (Diodoquin). Mrs. B. I. E. (Case 13) continues to have 
one bowel movement immediately after each of her three meals (seven months 
since surgery ). 

WEIGHT GAIN 


Except for an occasional few pounds in weight gain in the first two or three 
weeks after surgery, we can expect relatively little gain in weight for six months. 
Of the first 11 cases, the only patient whose course was not modified by recurrent 
cancer in the ensuing months after surgery was Case 2, Mr. A. J. Ll. (previously 
reported). He returned to his normal weight of 145 or 150 lb. (66 to 68 kg.), which 
he retained until his death two years and three months after surgery. 

IXxcept for the one surgical death this year (1953), the other five patients have 
done reasonably well. None have returned to their best or normal weight.* Following 
is a résumé of each of these five cases 


Case 12.—Mr. R. S., operated on April 29, 1953, because of diffuse gastric polyposis. His 
normal weight was 175 lb. (79 kg.). Since surgery (eight months) his weight has varied 
between 152 and 156 lb. (69 and 71 kg.). He can eat about two-thirds as much as normal. 

Case 13.—Mrs. B. I. E., operated on May 7, 1953. Two years before surgery she weighed 
225 Ib. (102 kg.). On entrance to the hospital she weighed 195 Ib. (88.5 kg.). At the present 
time (seven months after surgery) her weight is stabilized at 178 lb. (81 kg.). She can eat 
normal-sized meals. She is the patient referred to previously in this paper who has a moderately 
loose bowel movement immediately after each of her three meals. 

Case 14.—Mrs. W. I. L., operated on July 14, 1953. In 1947 a subtotal gastrectomy was 
performed on her for duodenal ulcer with hemorrhage. Two years later, a vagotomy was 
done because of marginal ulcer with severe hemorrhage Again, two years later (1951), she 
had a recurrence of the marginal ulcer and hemorrhage, when a further subtotal gastric resection 
was carried out. Two years later (1953) she had recurrence of the ulcer with severe hemorrhage 
The remaining portion of the stomach was removed and replaced with the ileocolon. She says 
she once weighed 160 lb. (73 kg.). Her average weight had been about 130 to 140 Ib. (59 to 
63.5 kg.). On entrance to the hospital for the last surgery, she weighed 128 lb. (58 kg.). After 
surgery she had a wound separation and was returned to surgery. One month after replacement 
of her stomach she weighed 91 Ib. (41 kg.). In the ensuing three months she has gained 21 Ib 
(9.5 kg.), weighing 112 Ib. (51 kg.). She says she can eat more than she could after her 
previous subtotal stomach resection; however, she cannot eat a full normal meal. She still 
has occasional periods of several loose bowel movements a day 


Case 15. Mr. H. M., operated on Aug. 5, 1953. His normal weight was 170 lb. (77 kg.) 
His weight on entrance to the hospital was 145 lb. (66 kg.). At present, four months after 
surgery, he weighs 150 Ib. (68 kg.). He has not gained weight in the last two months. Within 
three months after surgery this patient was eating a normal diet of three meals a day 

The last case, Mrs. J. R., operated on Noy. 10, 1953, has been done too recently to evaluate 


General Comment on the Above Cases.—VPatients summarized above have 
returned to their normal occupations and activities. Two of them (Mrs. B. I. E. and 
Mr. H. M.) eat three times a day; the other two have between-meal feedings. 


Two of these patients were operated on for benign conditions (Mr. R. S. and 


Mrs. W. I. L., Cases 12 and 14). These patients, together with those reported on 


by other surgeons, with operations for benign conditions, will be most interesting to 
follow over a period of years, since their course will not be clouded by possible 
recurrent malignant lesions. 

One of the patients referred to in Table 2, Mr. K. O. S., was operated on for 
diffuse polyposis. The surgery was performed on March 13, 1951, by Dr. J. V. 
Smith, at the United States Veterans Hospital, in Oakland, Calif. Through the 
courtesy of Dr. Smith, I have seen Mr. K. O. S. from time to time. For years 
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his normal weight had been 136 to 140 lb. (62 te 63.5 kg.). After surgery he had 
diarrhea for several months. His weight after surgery was 123 lb. (56 kg.). Within 
seven months after surgery he returned to his normal weight of 138 Ib. (63 kg.), 
which he continues to maintain. He is healthy, eats three meals a day, and has no 
food idiosyneracies. He has one bowel movement a day. He takes no medications 
of any kind and works full time. 

Dr. Laurance W. Kinsell, Director of the Metabolic Institute for Research in 


\lameda County, has made the following studies on these patients. 
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Fig. 1.—Rapid rise and fall of blood sugar and of plasma methionine and total amino nitrogen 
in a patient with “ileocolon stomach,” as compared with values in patients with essentially 
normal gastrointestinal tracts 


METABOLIC OBSERVATIONS 


rhree patients have heen evaluated from the standpoint of absorption of protein, 
fat, and carbohydrate. In one of them, a six-day balance study was carried out. The 
results of these studies are shown in Table 2 and Fig. 1. The following patter: 
appears to be consistent: 

1. Amino acids and glucose are absorbed more rapidly than in the normal person, 
as evidenced by rapid elevation of blood sugar, total amino-acid nitrogen, and 
plasma methionine following the ingestion of standard amounts of glucose and of 


protein hydrolysates, respectively 
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2. Fat is absorbed poorly, as evidenced by high fat content of the stool during 
ingestion of a diet containing average amounts of fat. 


Tasie 2.—Metabolic Observations in Patients with “lleocolon Stomachs” * 


Patients 


me Fe K.O.8 
Peak blood sugar, % woven 117 183 178 
Peak plasma amino nitrogen, % 125 168 149 
Peak plasma methionine, % 193 180) 200 
Stool fat, % 221 175 Not obtained 


Data relating to protein, fat, and carbohydrate absorption in three patients 
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POTASSIUM BALANCE 








Fig. 2.—Positive nitrogen, phosphorus, and potassium balance in a patient with “ileocolon 


stomach” (four months postoperatively) 

Patient W. I. L. (Case 14), who was studied four months following surgery, 
during a seven-day metabolic study was in strongly positive balance for the proto 
plasmic constituents: nitrogen, phosphorus, and potassium (Fig. 2). During this 
time the patient’s nutrition was compatible with these biochemical observations. 
In all three patients, hematopoiesis appeared to be completely normal, as evidenced 
by peripheral blood findings 
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One additional observation was made in Patient B. I. E. (Case 13): Whole milk 
was placed in the stomach and then removed 30 minutes later. As expected, no 
curdling occurred. 

DISCUSSION 


— 


Dr. CLaupE J. Hunt, Kansas City, Mo.: Because of the unsatisfactory results that some- 
times follow total gastrectomy, when the esophagus is anastomosed to the jejunum and the 


standard type of enteroentero anastomosis is made, there have been attempts made by many 


to formulate a different type of operation. This has been done with the idea of making a 
pouch of a capacity for the patient to take food and also to divert the duodenal contents to 
prevent reflux esophagitis. The pouch tends to overcome malnutrition and anemia by providing 
an adequate container for the intake of food 

Some have centered their efforts upon interposing some segment of the gastrointestinal 
tract between the esophagus and the duodenum. This has been done very beautifully and very 
successfully by Dr. Hunnicutt, when he substitutes the right colon for the stomach. Others 
have taken a segment of the transverse colon and substituted it for the stomach, while still 
others have taken segments of the small bowel and replaced the stomach by anastomosing the 
esophagus and the duodenum to the transplanted jejunum 


Dr. Hunnicutt and I presented our approaches to this problem before this Association some 
two or three years ago. In the presentation, I replaced the stomach by taking a segment of the 
jejunum and folding it upon itself, making a stoma between the two parallel limbs, and 
substituting the stomach by this double-loop jejunal stoma, anastomosing it 
and duodenum. [Slide] 


to the « sophagus 


In another approach, we have attempted to divert the duodenal contents by doing a Roux-Y 
type of anastomosis and an end-to-side anastomosis of the esophagus to the side of the jejunum 
a considerable distance back from the severed jejunum and then folding the proximal limb of 
this severed jejunum down parallel with the distal limb and making a stoma between these 
two structures. This makes a large jejunal pouch which serves as a stomach for the intake of 
food, the esophagus being anastomosed to this pouch and the duodenal contents being directed 
into the jejunum below this pouch by the Roux-Y method. [Slide] 

I have done this seven times without an operative mortality, and the patients have been able 
to eat, they have not had reflux esophagitis, and they have not lost weight. All of them 
have gained a variable amount of weight 

We have employed the jejunum because we believe it to be most adaptable anatomically to 
the replacement of the stomach or any other part of the gastrointestinal tract. We have refrained 
from transplanting the right colon because it has a very definite function, in the nature of 
absorption of fluid elements from the intestinal tract, which would be abolished were it trans 
planted to replace the stomach 

In the cases we have done, the following slides will show the capacity of the pouch. You 
can see from these slides that with the barium in the pouch there is a large capacity for the 
intake of food, and you can also see that there is a good outlet. There is a good emptying 
capacity of the pouch, which is not too sudden. In other words, there is no dumping syndrome, 
and there has been a diversion of the duodenal contents to overcome reflux esophagitis. This 
was first mentioned by Orr and others as an essential in the operation of total gastrectomy 

This is important because with esophagitis there will develop edema, swelling of the esophago 
jejunal anastomotic site, and ultimately a constriction which presents difficulty in swallowing 

It is well that many surgeons are trying to substitute various segments of the gastrointesinal 
tract in order to overcome some of the disagreeable features of total gastrectomy, because the 
patients, by the standard method of operation, are about as badly off after total gastrectomy a 
they were before 

Their discomfort, their anemia, their malnutrition, and so forth, are tremendously handi 
capping to them. It is true that many of them got over these conditions after a period of time, 
but these operations are always palliative in character, and many times these patients do not 
live long enough to enjoy the remaining months or years that they may have after they have 


had their stomach removed 
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Dr. Lawrence H. WiLkinson, Albuquerque, N. Mex I will mention a few observations 
which we have made in five cases in which we have utilized ileocolon replacement. 

The first case has been followed over two years. It was done for a giant adenoma of the 
stomach. This patient is a manual laborer and has been able to continue his occupation. He 
has no symptoms and is able to eat normally 

The second case has been followed a little less than two years. Operation was done for three 
separate gastric carcinomas. In this case we committed a technical error, which I think should 
be mentioned 


The mesentery of the right colon was fat and quite friable, and a small tributary of the 
ileocolic vein was inadvertently torn away; because of the fatty nature of the mesentery, we did 


not appreciate the fact that it was so close to the ileocolic vein and thereby compromised this 
vein in securing hemostasis. Before we closed the abdomen, we realized that the segment was 
infarcted ; consequently we resected it and utilized a segment of the transverse colon in an anti- 
peristaltic manner to reestablish continuity. So far as we can tell, this patient has done almost 
as well as the patient with the ileocolic replacement. 

The radiologist was somewhat disturbed by a small diverticulum on the posterior wall of the 
stomach, which he noticed on fluoroscopic examination, but this apparently gives no difficulty. 

Repeated gastric analyses on both of these patients have shown 10 to 15 degrees of combined 
acid, but fortunately no free acid has shown up yet. 

The glucose tolerance tests on these patients are normal, except that at the end of 30 
minutes after the administration of the glucose the values are above 200, but they rapidly come 
down 

Stool fat studies have been normal, and liver function tests are also normal. The total serum 
protein and A/G ratio in our cases have been normal. 

I think that I should mention one other case performed by Dr. Ted Musgrove, now of Van 
couver, in which he utilized ileocolic replacement for duodenal ulcer. This patient is a middle 
aged white man, an alcoholic, who had an adequate subtotal gastrectomy; he continued drinking 
and developed a marginal ulcer. A vagotomy was done. He continued drinking, and the ulcer 
returned 

Dr. Musgrove presented this case to the late Dr. Carl Williamson for his opinion regarding 
whether he should use a segment of transverse colon interposed between the gastric pouch and 
the duodenum, or whether he should do an ileocolic replacement. Dr. Williamson urged him 
to use the ileocolon replacement operation. I might tell you that in a follow-up done three weeks 
ago, when the local police called an internist to the emergency room to see the man, it was 
revealed that his new stomach had enabled him to continue very successfully and happily as an 
alcoholic 
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RIMARY adenocarcinoma of the appendix, excluding carcinoid tumors, 1s 
considered to be a rare disease, so infrequent in fact that many surgeons have 


never seen a case during their lifetime. The following case is presented because 


of the confusing pathological picture and the problem of surgical management 


REPORT OF A CASE 


This case is that of a 26-year-old white woman, a housewife. Her past medical history 
included two normal pregnancies and one therapeutic abortion. In December, 1950, she had been 
hospitalized with infectious hepatitis. This was one year prior to the illness being reported here 
It is of interest that after recovery from hepatitis the patient complained of some vague right 
lower quadrant abdominal distress. A colon x-ray study was done at that time, March, 1951, 
and was thought to reveal slight narrowing of the tip of the cecum along its medial aspect. How 
ever, reexamination four days later by means of a barium enema and tannic acid failed to reveal 
any definite filling defect in this area 

On Nov. 8, 1951, the patient was admitted to the hospital with a history, physical examina 
tion, and laboratory findings typical of acute appendicitis. Six hours later she was operated on 
the appendix appeared to be acutely inflammed. An unusual feature was an appendix larger 
than one would expect with no history of previous difficulty. There was rather odd-looking 
mucus and inflammatory tissue surrounding the appendix. The appendix was removed through a 
Ni 


ow right transverse abdominal incision, and at that time the pelvic organs appeared normal 


further exploration of the abdomen was done. A careful removal of all the mucus was accom 
plished. The patient made an uneventful convalescence after surgery 
Pathological examination revealed an appendix 6 cm. in length with an obliterated lumen at 


its midportion with the distal one-half distended with mucus. The mesentery contained area 


which were firm and white and also mucous material. Sections from the obliterated portion ot 


the appendix showed nests of cells separated by thin fibrous stroma (Fig. 1). The cells were 


uniform in size and shape and contained centrally located hyperchromatic nuclei, which were 


round to oval in shape 
[he cytoplasm of the cells stained only faintly, and there were indefinite cell borders 


(Fig. 2.) No mitotic figures could be found 


Occasional small glandular lumens were seen 


Silver stains revealed no argentaffin granules 


PAS howed 
contained any mucus 
a 
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Sections through the mesentery showed large mucus deposits in which only occasional nests 


of tumor cells could be found. There was spotty calcification within these mucoid deposits 
Perineural lymphatic involvement was seen (Fig. 3). After review by several pathologists a 


diagnosis of Grade | mucus-producing adenocarcinoma was made. 


Fig. 1.—Primary lesion in appendix, showing carcinoid appearance (PAS; x 100) 


Fig, 2.—Primary lesion, showing attempt at gland formation (PAS; x 400). 
The problem of adequate surgery with a simple appendectomy, versus a resection of the 
cecum or a resection of the right colon, was considered. The patient felt well generally, had a 
good appetite, and had no particular complaints. A barium enema at this time was negative 
Physical examination at this time was noncontributory. The problem was discussed with the 


patient and with her brother, who is a physician. On Jan. 8, 1952, two months after the original 


appendectomy, through a transverse incision of the right midabdomen a resection of the right 
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half of the colon was accomplished. Approximately 18 in 


(46 cm.) of the ileum was removed, 
and a one-stage end-to-end anastmosis was done between the ileum and the transverse colon. 


The right tube and ovary and right lateral pelvic peritoneum were included because they were 
involved in the adhesions and mass at the site of previous appendectomy 


Careful exploration 


Fig. 3—Mesentery of appendix, showing large collections of mucus in which tumor cells are 
found with difficulty. A perineural lymphatic appears involved with tumor (PAS; x 100) 


Fig. 4.—Mesenteric fat from cecum, showing mucus at second operation (PAS; 100). 


of the abdomen revealed no involvement other than the cecal and right pelvic area 
der, stomach, liver, and large bowel were entirely normal 


The gall blad 
valescence after this procedure 


The patient made an uneventful con 
\ recent physical examination revealed no abnormal findings 
Pathological examination of the ascending colon, cecum, small intestine, right tube, and ovary 
revealed nothing of note either grossly or microscopically. The fat of the mesentery of the 
cecum showed numerous mucoid deposits very similar grossly to that originally 

appendix (Fig. 4) 


seen in the 
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Microscopic sections of these areas of peritoneum showed a similar picture, that is, large 
amounts of mucus in which tumor cells were difficult to identify (Fig. 5). No mesenteric lymph 
nodes were found involved. Pathological diagnosis was mesenteric and perituneal implants from a 
Grade I mucus-producing adenocarcinoma of the appendix 


COMMENT 


\ppendiceal malignant lesions have been classified by Uihlein and McDonald? 
into carcinoids, malignant mucoceles, and colonic types. Carcinoids are characterized 
ly the affinity of certain granules in their cells for silver and the lack of mucus 
production. Malignant mucoceles are characterized by large amounts of mucus in 
which neoplastic cells are frequently very difficult to find. The colonic type of 
appendiceal carcinoma is quite similar to the usual type found in the large intestine. 
The case described does not fall sharply into any one of these categories, inasmuch 
as some elements of the tumor resemble a carcinoid, while others are more sugges- 


Fig. 5.—Peritoneal implant at second operation (PAS; x 100). 


tive of a Grade | mucus-producing adenocarcinoma (malignant mucocele ). If rigid 
criteria of the presence of argentaffin granules and lack of mucous production are 
adhered to, it would be difficult to place this tumor in the category of a carcinoid 
llowever, Stout * and Pearson and Fitzgerald * have shown that not all carcinoid 
tumors contain argentaffin granules. Glandular lumens and small amounts of mucus 
have been shown by Horn * to be present in carcinoid tumors ; however, in none ot 
his cases are peritoneal implants described. 

The few tumor cells present in the deposits of mucus resemble very closely the 
cells of the primary lesion. Whether this represents a carcinoid tumor with marked 
mucus-producing ability, two simultaneous tumors, or a mucus-producing adeno 
carcinoma with solid areas simulating a carcinoid is a moot question. 


CONCLUSIONS 


Krom the standpoint of the histological appearance of the mucoid areas, prog 


nosis, and management, it was felt that this tumor should be regarded as a Grade I 
mucus-producing adenocarcinoma, and the findings of further implants at the second 
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operation would seem to have justified this assumption. The exact surgical pro- 
cedure will depend on the pathological picture. The patient is alive and well at the 
present time, two years after the original procedure. 


902 Edmond St. 

DISCUSSION 

Dr. Ropert W. Bart ett, St. Louis: In September, 1952, Lawton and Ehrlich, from the 
University of Illinois, reported 22 cases of primary adenocarcinoma of the appendix collected 
from the literature and added 3 cases of their own to this group. Within a few days of the 
appearance of their article, I, myself, encountered one of these rare lesions, and upon checking 
the files of the department of surgical pathology at Barnes Hospital, I found that there had 
been eight other cases in this institution, the microscopic slides of which have been examined 
and authenticated by Ackerman 

It is unquestionably true that the correct preoperative diagnosis of adenocarcinoma of the 
appendix is never made, but instead, these persons are ordinarily operated on with a presumptive 
diagnosis of acute appendicitis. My own case is of some interest for several reasons. The 
patient was a @)-year-old woman who had been having episodes of cramping pain in the right 
lower quadrant for several months, without nausea or vomiting. She had lost some strength 
and about 15 lb. (6.8 kg.) in weight. 

Four weeks before I saw her, a mass was noted in the right lower quadrant, and her home 
physician operated on her, with a presumptive diagnosis of appendiceal abscess, but upon 
finding a very hard, moderately fixed mass the size of a grapefruit, he closed the abdomen 
and referred the patient for further treatment 

After study in Barnes Hospital, our presumptive diagnosis was carcinoma of the cecum, 
and at operation it was found that the inferior aspect of the cecum was involved in a large 
inflammatory mass and that the appendix was not identifiable as such. The peritoneal surfaces 
and liver were negative 

A routine right hemicolectomy was carried out, and the patient made a completely uneventful 
recovery. When the gross specimen was opened in the operating room, it was seen that the 
mucosa of the cecum was intact, and it was feared that we had done a resection for benign 
inflammatory disease of the appendix. However, when the mass was sectioned in the laboratory, 
it was found that there was a primary adenocarcinoma at the base of the appendix, which had 
produced the picture of obstructive appendicitis, with the resulting walling off of the appendix 


1! 1 


and base of the cecum by an inflammatory mass the size of a grapefruit ll of the resected 


regional lymph nodes were negative, and it is believed that the patient had a very good outlook 


for the future 


The following photomicrographs show the microscopic characteristics of 


[Slide] Although all of this tissue is very hyperplastic, you will note 


of this low-power photomicrograph that there is invasion of the muscularis 


[Slide] A high-power photomicrograph of the particular region that I just pointed out 
shows numerous clumps of malignant cells, the diagnosis of which is quite definitely that of 
adenocarcinoma 


The small total number « . ecorded in the literature is probably 


fact that isolated cases are not often reported. 


Dr. CLraupe J. Hunt, Kansas City, Mo 
interesting, and it is very unusual because adenocarcinoma o 
cannot really discuss this paper very well because I have had no experience 
lesion of the appendix. I think this paper is very valuable, and I rea 
great deal of interest, since Dr. Knepper sent it to me and asked me 

I commend Dr. Knepper for his scientific investigative interest 


paratively young as a member of this Association, and he has in this brief time sh 


deal of interest in the scientific proceedings of the Western Surgical Association. 


believe, is his second paper before the Association, the first « hi g been tw 


b 


years ago upon “Complications Arising After Gastric Surgery 
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I think that if one wanted to enter into an argument as to whether this is a carcinoid or an 
adenocarcinoma of the the appendix, one would have to center his argument in part upon the 
staining qualities of the lesion. This has a characteristic staining, as it relates to the silver 
stain, of an adenocarcinoma of the appendix, and, in addition, it had mucus-producing qualities 


and a positive lymphatic gland which has been graded by several competent pathologists as 


Grade I adenocarcinoma 

Therefore, I think we must conclude that this is an adenocarcinoma of the appendix and 
not a carcinoid. I am glad that Dr. Knepper has presented this paper before the Association 
because it will become a permanent record of the Association and will be found in the pro- 
ceedings of the organization. I am pleased when unusual cases are presented before the 
Association because I like to see these unusual and rare cases become a part of the scientific 
proceedings 

Dr. P. A. Knepper, St. Joseph, Mo.: In the time allotted [ could not show other types 
of stains of the sections 

In case anyone considers that this was a simple mucoid degeneration, I should like to point 
out that these tissues were treated before staining with hyaluronidase, which makes the 


staining more specific for epithelial mucus. 
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EXSTROPHY OF URINARY BLADDER 


Further Study of Treatment by Plastic Surgery 


T. H. SWEETSER, M.D. 
MINNEAPOLIS 


HE PROBLEM of the management of exstrophy of the bladder is incom- 

pletely solved. Krom our experience with reconstruction in six such cases, I 
make this brief progress report with the hope that others, having access to more 
patients and/or research facilities, will hasten the solution of this enormous surgical 
challenge. 

Che building of a complete and functioning lower urinary tract by plastic 
operations in cases of exstrophy of the urinary bladder with epispadias is admittedly 
a difficult undertaking, but we feel that it can be accomplished. The “we” is not 
editorial but literal, since I feel strongly that this is a problem calling for teamwork; 
I feel fortunate that | have had as colleagues in most of these cases Dr. Tague 
Chisholm, pediatric surgeon, Drs. Willis Thompson and Eldon Berglund, pediatri- 
cians, and Dr. Stanley Wesolowski, anesthesiologist. We cannot accept the defeatist 
attitude which has led most authorities in recent years * to accept ureterointesinal 
implantation and cystectomy as the only feasible method of treatment. We feel that 
that method should be reserved for and would be available to any cases in which 
plastic operations may have failed to give a satisfactory result. 

Though we feel encouraged by the results of our efforts thus far, we feel that 
three particular aspects of the problem require further study. 


I. THE TINY, FIBROUS, EXSTROPHIED BLADDER 


About one year ago we encountered two males with exstrophy, each of whom, 
from birth, had very small, thick-walled, contracted, rather fibrous bladder walls. 
The abundant mucosa was thrown up into redundant folds, yet the area and thick- 
ness of the remaining layers scarcely permitted the inversion of the bladder over 


the tip of a Malecot catheter. We tried to solve this problem in one instance by 


amputating several heaped-up folds of mucosa and in the other, by making parallel 
longitudinal incisions into the outer layers of the bladder after it had been mobilized 
and invaginated. In the first case the suture lines totally broke down; we subse- 
quently constructed a proximal colostomy and later did ureterosigmoid transplants. 
In the second case there has been an interval of several months during which time 
the capacity of the bladder has been gradually increased by repeated stretching 
over the bag of a Foley catheter from which the tip has been removed ; the capacity 
of the second baby’s bladder has now reached only 20 to 25 ce. 
ere 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
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If we see another such case, we are tempted to invest the first six months of life 
stretching the existing structures with graduated plastic obturators. And then at 
the time of surgery, if the bladder is tiny, fibrous, and contracted, we are tempted 
simply to leave the dome of the bladder open in the extraperitoneal pouch of the 
pelvis, much as was suggested by A. I. Folsum ®* in the treatment of interstitial 


cystitis and more recently by E. J. Richardson * in the treatment of an injured 


sloughing bladder. To hold the site of the bladder open during “regeneration” of its 


wall, we would use as the cystostomy drain a Foley catheter without its tip and with 


an inflated 30 or 75 cc. bag. It is possible also that the use of fascial transplants may 


be of value as recently suggested by Baret, DeMuth, Murphy, and Muir,’ of the 


Fig. 1.—Preliminary picture of patient, with procedure shown in Figures 2 and 3. 


University of Pennsylvania. However, it is evident that our problem is quite differ- 
ent from that in their experimental cases or in the clinical cases mentioned above, 
since in all those cases there was an intact urethra and sphincter at the bladder 
outlet. Evidently one must recognize that the finding of a small, thick, fibrous 
bladder wall in a case of exstrophy will add considerably to the difficulty of repair 
by plastic surgery. 
II, VESICOURETERAL REFLUX 

In all of our cases the preoperative excretory and retrograde urograms demon- 
strated some dilatation of the lower part of the ureters. In an early case, our post- 
operative cystograms showed vesicoureteral reflux and dilatation of the upper 
urinary tracts. In our last two cases, we have used a modification of the method 
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devised by John Hutch ® for the relief of ureteral reflux in paraplegics. In both 


our cases we have demonstrated postoperatively a total absence of ureteral reflux. 
Perhaps that problem is thus solved, but it does deserve further study. 


III, VOLUNTARY SPHINCTER CONTROL 


The most important condition and the one for which | especially ask more wide- 
spread interest and effort is the better definitive building of a voluntary sphincter, 
the competency of which can be confidently expected not only in the years imme- 


Fig. 2.—Ureterovesical plastic procedure: Dome of the freed bladder has been turned down 


ward. Bladder muscle overlying the intramural left ureter has been divided down to the ureteral 
orifice but without opening the lumen of the ureter or bladder; also the incision to the depth 


of the vesical mucosa has been extended for a distance proximally to make a trough for the ureter 
Vesical muscle will be closed thereafter over the buried ureter with interrupted sutures, and right 


ureter will then be similarly treated. Ureteral catheters, which can be seen disappearing over 
the turned-down vesical dome, do, in fact, extend through the ureteral orifices and up the ureters 
as temporary guides during the procedure 


diately after operation but also in later years of adult life. Control of the urine has 
been the essential requirement which has been a stumbling block in all efforts at 
plastic repair of exstrophy. In Hugh Young’s '* last case, he thought that bringing 
of muscular tissue across the deep urethra from the sides was the secret of his 
success when it supplemented the careful narrowing of the outlet of the bladder. 


We have used both those procedures and had felt that in our reported case, in 
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1952,%° the angulation caused by bringing down the floor of the bladder was an 
added favorable factor. Finding no recent accurate description of the anatomy of 


that area in cases of exstrophy, we have instituted studies on a patient who died 
during treatment by ureterointestinal anastomosis; that study is not yet complete. 
However, I did read two interesting reports in the library of the British Medical 
Association this past summer. The first was by John Wood, in the Medico- 
Chirurgical Transactions, London, in 1869." In the male he found a strong fascial 


membrane extending from one pubis to the other below and behind the urethra, 


Fig. 3.—Demonstration of incomplete triangular ligament preparatory to construction of 
voluntary external sphincter. Tips of forceps extend behind the muscle bundles at sides. Mucosa 
of floor of urethra is not disturbed, and denudation of mucosa to each side of prostatic urethra 
has not been completed for narrowing of bladder outlet. Cavity of bladder has been turned inward 
and controlled by Allis forceps so that only a few folds of mucosa are visible above. 


evidently constituted by the lower part or base of the triangular ligament of the 
urethra. This supported firmly the base of the bladder and penis. The other report 
was by Samuel G. Shattuck, in the Transactions of the Pathological Society of 
London, in April, 1894." He dissected four specimens from the museum of St. 
Thomas’ Hospital, all of which showed a firm attachment of the muscular wall of 
the bladder to the back of the pubic bones on either side, and stated that the bundles 
so attached would, if the parts were replaced in the natural position, extend chiefly 
over the front of the bladder and correspond with the normal pubovesical muscles. 
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He agreed with John Wood that “the only fibrous band connecting the pubic bones 
is the lower or sub-urethral fibers of the triangular ligament of the urethra, which 
can be felt under the penis.” 

Neither Hugh Young in his report, in 1942, nor we ourselves in our report, 
of 1952, described those muscle bundles accurately, but apparently those are the 
muscles we were bringing together in front of the urethra. | had an opportunity of 
dissecting out those muscle bundles during operation on a 2-year-old girl a few 
weeks ago, as shown in Figure 1. After some discussion at the operating table, the 
attachments on the left side were detached close to the pubic bone and the freed 
muscular and fascial bands were brought around in front of the urethra and sutured 
to the corresponding elements on the right side. The elements on the right side were 
not disturbed for fear of destroying the nerve supply. After further thought, it 
seemed to me that it probably would have been safe to overlap the muscles from 
both sides in front of the urethra, provided their attachment to the pubic bone on 
each side was divided very close to the bone to avoid the nerve fibers.¢ It may be 
a year or two before we can determine whether or not a true and persisting volun- 
tary sphincter has heen constructed. It will probably be longer before we can tell 
whether any asymmetrical procedure can be carried out without later distortion 
caused by growth of the patient. 

Several other solutions have been suggested by our associates and others. 
Various muscle sphincters and slings have been tried, but it seems to me that the 
most logical of these operations is the use of a fascial sling, as described by Terence 
Millin,” of London, and recently by Charles Cooney and George Horton,’ of Fort 
Wayne, Ind. Of course, in cases of exstrophy there is no symphysis against which 
to compress the membranous urethra, and it may be advisable or necessary to use 
a bone or cartilage implant, as suggested by Dr. Raymond A. Boyce, recently of our 
staff. We wonder whether the efficacy of such a bridge would persist as the gap at 
the symphysis widens with growth of the skeleton." 


SUMMARY 

We are convinced that ureterointestinal anastomosis is not a satisfactory treat- 
ment of exstrophy of the bladder. We feel from our own experience and that of 
others that one can expect to close the bladder successfully and place it in its normal 


yosition i ie pelvis and preserve a normal upper urinary tract. We recognize tha 
ition in tl lvis and pr 1 uy y tract. We recog that 


further study is needed, especially for assurance of good voluntary sphincter control. 


We urge that your cooperative thinking and efforts be especially directed to the 
three aspects of the exstrophy problem as discussed above. 
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MANAGEMENT OF ELECTRICAL BURNS 


CHARLES W. McLAUGHLIN Jr., M.D. 
AND 


JOHN D. COE, M.D. 
OMAHA 


N SPITE of the voluminous literature on thermal burns published during the 

last 10 years, surprisingly little has been recorded on electrical burns. It is 
accepted that the incidence of electrical burns is low, considering that we today live 
in a veritable maze of electric wiring. 

Experience with a small group of these injuries, demonstrating the peculiarities 
of electrical trauma, prompted a brief review of this problem. 

he effect a given current has upon an organism depends upon several factors *: 
(1) tension, or voltage ; (2) intensity, or amperage; (3) type of current; (4) resis- 
tance at points of contact; (5) path of the current; (6) individual susceptibility of 
the organism. 

Currents below 1,000 volts are considered low-tension currents, and those above 
1,000 volts, high tension. Anything above 65 volts is dangerous, especially if the 
person is well grounded. Amperage, or intensity of an electric current in a given 
conductor, is its tension divided by the resistance of the conductor. In the case of 
electric shock or burn, this is the human body. Even though the actual voltage 
be known, the true amount of current or amperage cannot be calculated in a giver 
case because of the wide and varying resistance offered by different body tissues 
under different conditions.’ 

Direct currents are less hazardous than alternating currents in a ratio of approxi- 
mately 1:3. The number of cycles per second is of great importance, those ranging 
between 30 and 150 being the most dangerous. With increasing cycles the danger 
becomes less, since human muscle and nerve are insensitive to very high trequencies, 
of from 400,000 to 1,000,000 eps. 

Resistance of the body at the point of contact varies tremendously in different 
areas and under different conditions. Obviously it is also affected by the duration 
of application of current. The resistance of dry skin is considered to be about 5,000 
ohms, but this may be reduced to 300 ohms by use of moist saline electrodes. The 
principal factors in local resistance are the thickness of the skin and its cleanliness 
and dryness. From a practical standpoint the resistance of the deeper tissues, 
excepting bone, may be discounted.* 

Electric current passes readily through the body, seeking a path of least resis 
tance to converge at a point of exit. Hence, the greatest density of current is 
evident at the sites of entrance and exit. The vascular channels and cerebrospinal 


ee 
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fluid are particularly good conductors, accounting for the vessel and meningeal 
damage frequently noted. Late thromboses and hemorrhage are common, owing to 
extensive damage to the media and intima of involved vessels, resulting on occasion 
in massive gangrene of an extremity. Flat bones, such as the skull, offer great 
resistance, but the heat generated may cause devitalization of large areas. 

Survival is determined more by the path of the current through the body than 
by its intensity. It is generally agreed that an electric current passing through the 
left chest is most lethal because of its effect upon the heart. On the other hand, 
a current passing in one foot and out through the opposite foot is practically never 
fatal. 

In addition, there is little doubt that individual susceptibility to electricity is a 
real factor, in that currents producing great damage or death in one instance may 
have little effect upon another person. 

This discussion is not concerned with electric shock of the fatal or near-fatal 
type, but rather with the electric burns seen in those who survive the initial injury. 
However, a history of severe electrical shock with unconsciousness and transient 
hypotension may have great importance in the clinical course. We observed one 
young person with an electric burn of only 15% body surface who was unconscious 
for 45 minutes with the initial electrical injury. He was admitted with oliguria 
a feature and died in nine days of a lower nephron nephrosis in spite of all 
therapeutic efforts. 

Two general types of cutaneous burns are seen in these persons: electric mark- 
ings and arc burns.* Electric markings are seen at the site of entrance and the 
points of exit of the current and may be produced by both direct and indirect 
currents. These markings are round to oval; vary in size from a few millimeters 
to several centimeters; are grayish-yellow in color, with elevated edges, and have 
a depressed center. Initially the hair is unchanged, there is no odor or inflammatory 
reaction, and the lesions are relatively painless. Subsequently an inflammatory 
reaction develops about the periphery, pain becomes a feature, and the entire area 
slowly sloughs out to heal with distressing tardiness. 

Arc burns are the most serious and may occur from light or brushing contact. 
The resultant heat may reach the amazing degree of 2,500 to 3,000 F. to destroy 
bone or an entire extremity. Damage to blood vessel media and intima is usually 
severe, so that the final slough is often tremendous and in excess of the apparent 
original burn. There is often a compounding of the injury in that the heat generated 
ignites clothing, with a superimposed thermal burn. 

In general, in these electrical injuries, if the resistance at the point of contact 
is low, the general or systemic effects will be severe and the burns slight. If the 
resistance is high, the burns are usually severe and the general effects slight. 

The initial care of the patient with an electrical burn is essentially the same as 
for one with a thermal burn, but the surgeon must be aware of the basic differences 
in the underlying injury. Just as it may be difficult or impossible to estimate 
accurately the extent and depth of a thermal burn until the second or third dressing, 
it is never possible to be sure of the degree of damage sustained in an electrical 


burn until some days or even weeks have elapsed. The intensive temperatures dealt 
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ELECTRICAL BURNS 


with in these injuries with the ever-present hazard of widespread vascular injury 


should make one ever cautious of estimate or prediction in the early stages of care. 
From an insurance standpoint, traumatic cataracts are very common with elec- 
trical burns of the head and should always be kept in mind. Brain damage of two 
types is noted. Immediate thermal effects and late degenerative sequelae are seen, 
both appearing in proximity to vascular channels or pools of cerebrospinal fluid, 


Fig. 1—Electric marking of palm of hand in 30-year-old man. Pain 


was minimal. Burn 
healed in three weeks with simple dressings. No scar contracture 


Fig. 2.—Severe electric burn in right hand of 28-year-old man admitted to University Hos- 
pital three months after the initial injury. Superimposed infection with damage from electricity 
resulted in loss of fingers and all flexor tendons. Amputation subsequently necessary. 


We have employed both the open method of treatment and the closed, with 
pressure dressings in the initial management of these injuries. It 1s our impression 
that both are satisfactory but that pain is somewhat less a feature with pressure 
dressings. 

There has been some disagreement in the literature as to the wisdom of under- 
taking early débridement in these soft-tissue and bony injuries because of the 
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hazard of severe hemorrhage and the difficulty in determining the actual extent of 
the damaged tissue.” Wells was among the first to advocate prompt débridement 


with immediate skin grafting as a means of materially shortening these very pro- 


longed periods of disability.° He, however, cautioned that the debridement should 


be very generous to include all apparent or possibly involved tissue. Others have 


Fig. 3.—A, contracture of palm, 58-year-old man, with flexion deformity of index finger, 


nine months after electric burn of palm. Tendon apparently intact. B, result after transfer of 
full-thickness tube graft. Excellent functional result with full flexion of index finger. 


favored a more conservative course, permitting the slough to separate spontaneously 
before considering repair.+ 
Our own experience leads us to believe that early extensive débridement with 


prompt grafting should be considered in all these cases. The thick avascular slough 


which characterizes the electric burn separates with distressing slowness, and many 


weeks may be lost with the subsequent increase in eventual scarring and deformity. 


cr 
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ELECTRICAL BURNS 


With appreciation of the hazards and with adequate respect for the injury, these 
areas may be widely excised as soon as reasonably demarcated, with a tremendous 


saving in hospital days. Such procedures have been made possible through improve 


ments in anesthesia and the ready availability of adequate blood 
In those burns with massive vascular damage and gangrene of an extremity, one 


must ever be aware of the hazard of gas infection, which may demand urgent 
amputation. 


One such example was observed in our series of cases. 
Reconstructive surgery of a tedious and complicated nature is often required 


in the repair of these injuries. The face and scalp, with their underlying bony 


supports, may be extensively destroyed, and their management often requires both 


ingenuity and courage. It is often necessary to employ the talents of the general 


Fig. 4.—A, severe electrical burn, 24-year-old man, admitted six days after injury. Facial 
appearance on admission with large defect of anterior scalp, extending through outer table of 


skull. Massive destruction of soft tissues of chin with destruction of portion of mandible. B, 
right hand of same patient (electric burn). Thrombosis of both radial and ulnar arteries with 


development of gas gangrene. Amputation was done 12 hours after hospital admission. C, 
appearance of same patient eight months later. Scalp healed with débridement and grafting. 
Reconstruction of chin and lower lip almost completed except for revision of pedicle. A total 
of 15 operative procedures were necessary 


surgeon, the plastic surgeon, and the orthopedist, but with knowledge gained in 
recent years the majority of these major injuries may be repaired and the patient 
returned to a gainful occupation. 


SUMMARY AND CONCLUSIONS 
Certain aspects of electrical burns are briefly reviewed. 
The prognosis in all such injuries should be very guarded 


Our experience suggests that earlier wide débridement should be more frequently 
considered, with prompt grafting in these injuries. 
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DISCUSSION 

Dr. MicuaeL, L. Mason, Chicago I cannot find anything in particular to disagree 
about with Dr. McLaughlin. I think his aggressive attitude toward these electrical burns is 
certainly part of the answer to our problem. 

Most of us have seen these burns weeks after they have occurred, when infection has 
increased the necrosis and has given us an almost impossible problem to solve 

We like to excise these burns quite early, not quite as early, I think, as flame burns, because 
there is so much deep damage to vessels and tissues that it takes a little longer for the areas 
of necrosis to become manifest, but certainly we should not permit them to remain for weeks 
and weeks without an early excision 

We have never seen gas infection in these burns 

I just happened to think of one man who had an electrical burn of the head, who was an 
alcoholic before the burn was experienced, but who gave it up after the electrical injury. 
I am not suggesting this therapy for alcoholism 

I should like to show an electrical burn, [Slide] This patient had been injured several 
days before he was brought into us. If you look at the tip of the thumb, it looks viable at 
this time. 

[Slide] Looking at the dorsal surface of those fingers, many of them seemed to be viable. 
However, at the time of excision—just a week or so after his injury—we found there had 
been very extensive loss of tissue. It was necessary to amputate the fourth and fifth fingers, 
and we had to amputate the thumb, which was dead 

[Slide] Various areas were subsequently grafted, and then the remnants of the thumb 
were brought away from the side of the hand ‘ 

[Slide] A full-thickness graft was placed into the defect between the thumb and the side 
of the hard, and the skin in the cleft between the thumb and the side of the hand was rotated 
over from the tip of the thumb to act as a coverage for the end of the bone. 

[Slide] This is a similar instance. Notice the thumb. It looks as if some parts of it might 
be viable. However, as we followed it along, it became apparent that the thumb was not 
viable. The loss of vascularity is very deep both to the thumb and to the index finger, and it 
was eventually necessary to remove the thumb and the index finger. [Slides] 

Eventually we placed a small free full-thickness graft between the thumb and the side of 
the hand and brought the thumb out to the grasping position. 

[Slides] 

Dr. Joun B. Harrzetr, Detroit: I should like to report on a burn from lightning. Some 
four years ago five persons took shelter under a tree on a golf course near my home during a 
brief storm. Lightning struck the tree. Two of the five persons were unaffected; three were 
thrown to the ground. One of the three was not injured. The other two suffered severe 
burns on the soles of both feet, a loss of equilibrium for months, and bilateral cataracts. One 
developed a chronic nephritis. 

Strangely enough, the tree was not injured, 

Dr. ArNoLp Jackson, Madison, Wis.: I want to call attention to one very important point 
that time did not permit Dr. McLaughlin to discuss, and that is the rather high incidence of 
tetanus in these cases. This is visibly brought to mind from the fact that one of my associates 
has a medicolegal case on his hands at the present time. The question is whether or not 
tetanus antitoxin was given, and if so, how much. 

The average dose of tetanus antitoxin is not enough, by any means, to protect these cases, 
and the sad part is that you may save the man’s life and, weeks or even months later, he may 
develop a fatal case of tetanus 

The type of work that these men do, usually wearing rather dirty overalls and working 
around barns and factories, subjects them to a rather high incidence of tetanus; do not forget— 


any of you who have contact with these patients—to be sure that you protect yourself from a 


medicolegal standpoint, by giving sufficient dose of tetanus antitoxin in burned cases. 
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Dr. J. Dewey BiscGarp, Omaha Apparently the immediate cause of death in this type 
of injury is ventricular fibrillation, but, unfortunately, the injuries occur where medical atten 


tion is not available. However, there may be the occasional case in which injury occurs neat 


enough to an operating room, where it is possible to do resuscitation with defibrillation 


I think this possibility should be borne in mind for that occasional case 

Dr. CHartes W. McLauGHuin Jr., Omaha \ further report on the last patient shown 
with the very extensive electrical burns might be of interest. This man developed gas gangrene 
in one hand, requiring amputation at the wrist, and subsequently the opposite hand and fore 
arm was lost as a result of ischemia and overwhelming infection. The extensive defect, which 
almost destroyed his chin, was subsequently closed by a type of pedicle graft. While under 
reconstruction by one of our plastic surgeons, he returned to a gainful occupation and con- 
tinues to work each day 

PRESIDENT CHAFFIN Dr. McLaughlin, will you tell us what dosage of tetanus antitoxin 
you use in Nebraska to have proper protection from the law 

Dr. McLAUGHLIN [ believe our law states that one must use ordinary skill and intelli- 
gence in the management of the patient, and it does not state the specific amount of antitoxin 
required. We have never considered 1,500 units adequate, although I think it would be so 
considered in court. It is our procedure to give these patients considerably more than this 
in combination with antigas serum 

PRESIDENT CHAFFIN How much do you give them 

Dr. McLAUGHLIN We give up to 10,000 units as a rule, always giving from 3,000 to 6,000 
units 
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SURGICAL ASPECTS OF HEMANGIOMA 


DOUGLAS W. MACOMBER, M.D. 
DENVER 


| a IMAS, sometimes called vascular nevi, are common. ‘Though 
congenital in origin, many of them are not noticed by family physician, 
obstetrician, pediatrician, or family until the third to fifth postnatal week. They 


may then be interpreted as birth injury and their importance minimized. However, 
pathologic implications become distinct as growth occurs, particularly in cavernous 
tumors which bulge when the child cries or strains. Tumors may be single or multi 
ple, deep or superficial, small or large, usually superficial and exposed. Many and 
various therapeutic measures have been tried, and residual “tracks” of destructive 
treatment include hypertrophied scars, keloid, pits, dermatoses, blanched spots, 
atrophic or maldeveloped tissues, ulcers, and epitheliomas. Surgery is often ignored 
as a possibility for primary treatment, though in many cases it would provide the 
most decisive approach and would leave minimum residual defect. It is logical to 
suggest that surgery should be used first, not last, in cases where destruction im situ 
by physical agents will lead to defects which will ultimately require surgery. 
Practicable and simple classification divides these tumors into capillary, or flat ; 
venous, or raised, and deep, which may be cavernous or hypertrophic. The flat ones 
are usually smooth and of near-normal texture; those which are raised may be 
warty or pedunculated ; the deep ones occur with or without superficial discoloration, 
and the vascular spaces may have thin or thick walls. The latter are composed largely 
of hypertrophied endothelium. Rapid growth and mitotic figures, noted upon micro- 
scopic study, cause pathologists to call some of these tumors locally malignant. 


TYPES OF TREATMENT 


\ few of the smaller hemangiomas regress spontaneously. Some authors claim 
this occurs in 30 to 35% of cases; however, in my experience, spontaneous regres- 
sion has not occurred oftener than in 10 to 15%, and in these when the tumor is 
not hypertrophic, does not bulge when the patient cries or strains, and is not grow- 
ing out of proportion to the patient’s general growth. If the tumor begins to fade 
and flatten in its central portion, the process tends to continue. Regression may 
be instigated in some of the tumors by application of physical agents—cautery, 
freezing, injection, irradiation. Acceptable results are reported, but evil consequences 
are commonly observed following overzealous pursuit of destruction in situ. Super- 
ficial residual defects may be as bad or worse than the primary condition. Injections 
into hypertrophic tumors can cause ulceration; into cavernous spaces, the solution 
is often quickly dispelled and ineffective. Thus, the inadequacy of our profession’s 
knowledge and management of these tumors is attested. 
camera 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
Dec. 4, 1953 
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Fig. 1.—Massive hypertrophic hemangioma on forearm of child 
Fig. 2.—Result of excision and immediate closure with split-skin graft 


Fig. 3.—Cavernous angioma formerly treated with radon seeds. Residual tumor is dense, 
fibrous, and surface is deteriorating. 


Fig. 4—Replacement by pedicled abdominal skin flap 
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Tattooing flat hemangiomas has been advocated, and impressive color photog- 
raphy appears in the literature. However, many workers and their patients have been 
ultimately disappointed. Appearance is often that of a china doll or a poor job of 


make-up. Men do not like it, but a few women feel that routine camouflage is simpli- 


fied. In either case, repetition of treatment is usually required, and oft-repeated 


Fig. 5.—Capillary and cavernous hemangioma. Large vascular spaces bulge upon crying 
or straining. 
Fig. 6—Same patient as shown in Fig. 5, two years after excision of tumor. 


Fig. 7.—Unsubstantial hemangioma showing fragile ulcerated surface 
Fig. 8.—Early postoperative result after excision and direct closure. 


intradermal fibrosis from needle puncture and perhaps from foreign body reaction 
results in skin of leathery texture. 

Surgery becomes mandatory in many cases. In others, it offers minimum resid- 
ual defect following excision and direct closure or by immediate application of a 
skin graft. Patients are grateful for relief from the stigma of “birthmark,” and they 
prefer simple scars or relatively inconspicuous skin grafts which are not curious to 
an average observer. 
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INDICATIONS FOR SURGERY 

The following conditions are indications for surgery: 

1. When tumor is so large that it cannot be removed or destroyed by physical 
agents. Figure 1 shows a hypertrophic tumor occupying the middle three-fifths of a 
child’s forearm. It was excised and the defect covered at once with a split-skin graft 
(Fig. 2). 

In some large tumors, growth may be stalled by insertion of radon seeds. When 
this type of treatment was introduced a score of years ago, 1 to 1.5 me. seeds were 
used. As time has passed, the dose has been reduced, and many workers prefer 
0.1 me. per cubic centimeter of tumor. The smaller safer exposure is capable of 
starting regression or halting growth in some of the tumors until a later and more 
favorable time for surgery. Figure 3 shows a massive tumor—solid, containing 
many radon seeds, cutaneous surface atrophic and deteriorating. Avascular and 
mobile structures were exposed when it was dissected away, and closure with a pedi 


culed abdominal flap was mandatory (Fig. 4) 


Fig. 9—Harmless “port wine stain.” No treatment was recommended, but patient preferred 
common type scar. 


Fig. 10.—Tumor replaced by local sliding skin flap and full-thickness free (Wolf) graft 


2. Tumor growing faster than the individual, especially when it bulges upon 
crying or straining. Figure 5 shows a massive, partially solid but compressible, 
tumor growing rapidly. The capillary element is indicated by a purple spot upon 
the crest. This was excised within an ellipse of skin and the tumor dissected out 
Bleeding was profuse, but replacement by transfusion was performed at once. In 
my experience, preliminary tying of vessels about the periphery has not made sig- 
nificant difference. Figure 6 shows negligible residual defect two years later. 

3. When fragile tissues and venous stasis results in ulceration or hemorrhage. 
The tumor in Figure 7 had bled dangerously on several occasions. Figure 8 shows 
early postoperative condition. Elective incisions should, of course, conform as 
nearly as possible to Langer’s lines. 

4. Patients varying in their ability to accept deformity or disfigurement. Some 
patients prefer an “ordinary” scar to a “curious” birthmark: In cases such as the 
harmless “port wine’ stain” shown in Figure 9, it is my custom to recommend no 


treatment. However, if the patient prefers skin graft and scar, prognosis is pains 
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Fig. 11.—Slightly raised deep-purple hemangioma. 


Fig. 12.—Tumor replaced by thick split-skin grafts. 


Fig. 13.—Botched hemangioma showing residual tumor, atrophic skin, scar, and squamous- 
cell carcinomas. 


Fig. 14.—Replacement by multiple-staged thick split-skin grafts. 
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takingly described. The patient and his family were pleased with the result of a 
large local sliding skin flap and a supraclavicular free (Wolf) graft, shown in 
Figure 10. 


An exceptionally beautiful young woman, shown in Figures 11 and 12, had 


always wanted to be rid of her large, slightly raised, deep-purple angioma. A pleas 


ing result occurred after excision and application of thick split-skin grafts from the 
thigh and secondary simple excision of its edges. 

5. When other treatment has failed or left disfiguring, dangerous, or potentially 
dangerous tissue changes. The young woman shown in Figure 13 had been subjected 
to treatment with various physical agents during her growth period. The purple 
color was botched, the skin dry and atrophic; scaling areas and recurrent shallow 
ulcers showed squamous-cell carcinoma. She stated that she customarily spent a 
half-hour twice a day covering it with cosmetics. Tumor was replaced by thick split 
skin grafts in stages—upper lid and side of nose, lower lid and temporal region, 
cheek, and upper lip. Figure 14 shows final result with ordinary powder and 
lipstick. 

CONCLUSIONS 

1. Hemangiomas are common tumors, usually first noticed at birth or within a 
few weeks thereafter. They are usually superficial and upon exposed surfaces; they 
are flat, raised, or deep. 


2. A significant per cent regress spontaneously. However, the majority require 


treatment for cosmetic or functional reasons, or because of ulceration or hemorrhage 
Some tumors, usually those treated overzealously long ago with physical agents, 
must be treated surgically because of dangerous or potentially dangerous pathologic 
changes. 

3. Tattooing flat hemangiomas has not given lasting results satisfactory to 
physician and patient, in the experience of the majority of workers. 

4. There is no treatment which does not leave some residual defect. Most patients 
prefer “common” type scars to curious or unusual colors, tumors, or “tracks” from 
destructive agents. 

5. Surgery should be used first, not last, when destruction in situ will leave 
defects which ultimately require excision to give minimum residual scar or to elimi 
nate premalignant or malignant changes 


DISCUSSION 


Dr. H. W. Truscer, Indianapolis: I wish to commend Dr. Macomber for his interesting 
and instructive discussion of a subject about which there is a considerable amount of confusion 
at the present time. I will limit my discussion to three phases of the problem 

1. Let me heartily endorse the thought that the treatment of hemangioma is primarily 
surgical. It is true that other forms of therapy may be necessary when surgery is contra 
indicated. 


2. Academically, it is true that spontaneous regression is possible in hemangiomata, and 


with watchful waiting, regression does sometimes occur. Too frequently, however, such a 
program of scientific neglect terminates very badly for the patient 

3. Malignant forms of hemangioma are rare, but they do occur. Furthermore, pathologists 
are not always certain as to the significance of microscopic findings. I refer especially to lesions 
called hemangioendothelioma. Occasionally there is a diagnosis of malignant angioblastoma 


Delay in arresting these lesions may be most unfortunate 
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I recall the case of an infant with an indurated hemangioma of the posterior axillary fold 
on the right. This lesion had appeared as a small red spot soon after birth. The family physician 
had advised the parents that the lesion was not serious and probably would disappear. At the 
time of my examination, when the child was several months of age, the lesion had grown into 
the axilla and involved almost the entire posterior axillary fold. 


Biopsy revealed a cellular lesion, which the pathologist diagnosed as malignant angioblastoma. 


Fortunately, complete surgical removal was possible without serious mutilation 

The defect, however, was too great for simple closure, and a skin graft was required. 
Further delay in removal of this lesion would have been most unwise. 

Dr. JAMES Barrett Brown, St. Louis: There are many important things to consider about 
these growths—for one thing, they may be congenital deformities of the skin or the vessels, 
rather than tumors. The instance of the arterial type, as we have called it because it looks red 
and is possibly on the arterial side of the circulation, is possibly a real tumor in the idea of 
progressive growth 

These bright-red growths may regress, but the trouble is—especially about the face—that 
if one waits for them to regress, they may destroy a feature before they do so. The idea of 
watchful waiting has been based on work from Glasgow, mainly, and from London, Few 
observers in this country have relied on this spontaneous retrogression. George Andrews has 
been one of the main advocates in the dermatological field to refute it. He agrees that the 
growths may possibly regress, but they also may grow, and we know that they may grow 
until they destroy the feature, the extremity, or the patient 

It would be advantageous to decide finally whether these growths are dyscrasias, benign, 
arterial hypertrophies or hyperplasia, or whether they really are tumors. If they go away, they 
probably are not tumors, and some such term as “arterial hyperplasia” or “self-limited vascular 
hypertrophy” might be applicable. 

There are several different types of these blood-vessel tumors that need different consider- 
ations. Macomber did not have time to discuss all the various types, and, although we may 
have the impression that he thinks that surgery is the first element to think of in these tumors, 
he probably does not wish to negate all other forms of treatment. These growths can be con- 
trolled in several ways—irradiation for instance, and even carbon-dioxide snow will control 
some of them 

If one sees a little baby with a hemangioma on the tip of his nose or on his eyelid, one 
hopes not to have to cut it out and then try to repair it. At least, this is my feeling about 
them. We prefer to control or to stop the activity of the tumor, but leave the feature, that is, 
not cut It away 

This can often be accomplished with interstitial radiation, 0.1 mc. gold radon seed being used. 
It is very important that the small dose is used. Around the eye bed even smaller distribution 
may suffice. We dropped this dose from 0.25 mc. several years ago and reported it in 1952, in 
Surgery, Gynecology & Obstetrics. This gives about 13 me. hours per cubic centimeter bulk 
of time radiated and can be used safely, though it is so small that the dose may have to be 
repeated. Doses of 1 and 1.5 mc. radon seeds to control hemangioma, as Macomber said he had 
seen used, are of course ridiculous. That is a very large dose of radiation to put in a baby 
one might as well use a cautery or put a blowtorch on it to get rid of it. 

As to the possibility of tattooing port wine stains, we published the first use of this method, 
but we now think that it is not good enough to recommend, One may get too much surface 
scarring; the white pigment does not hold well, as it tends to be absorbed. A few patients 
may be pleased with the results, but its use is very limited. 

Another thing which I should like to warn against is too active and immediate surgery 
if there is involvement around the parotid area or around the facial nerves. It is almost 
impossible to operate widely on a child’s parotid region for an endothelioma or any tumor of 
that type without sacrificing the nerve. It is so easy to damage the nerve that we avoid surgery 
if we think that the tumor can be controlled locally, so as to leave the feature and the seventh 
nerve intact. The radium dosage or x-rays should be kept so low that they will not do any 


damage, of course, and any necessary surgery can be done secondarily 
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Another thing of great importance is that we should not be too quick to operate on large 
blood-vessel tumors in infants, as these may make excessive rapid blood loss as to prove fatal. 
We have tried to show instead that there may be a combination of surgery and irradiation in 
many instances 


In 1949, in the Annals of Surgery, we showed a child that came in with the right arm to 


be taken off because of a huge arterial hemangioma. Instead, this growth was completely 


stopped with external irradiation given by radiologists. We knew that the overlying skin 
would not be stable and would show also radiation lesions; consequently, we removed the entire 
skin of the arm and replaced it with grafts. We think that is a good combination of effort on 
the part of radiologist and surgeon to control the tumor, and then to change the skin, taking it 
off, and putting new skin over the surface. The child’s arm was saved. This procedure can be 
used frequently 

I should like to commend Dr. Macomber for bringing up this question and to thank Dr. 
Chaffin for asking me to discuss it because it is a very important problem, especially if you 
are the one who has the hemangioma 

Dr. MicnuaEt L. Mason, Chicago: This slide is an example of what can happen with 
ill-advised radiation therapy for hemangioma 

[Slide] This little child had a hemangioma of the wrist that was irradiated when she was 
just a few years old. The irradiation almost destroyed the hemangioma, but it led also to 
severe damage to the ulna and consequent growth disturbance The radius has continued to 
grow, but the ulna has lagged far behind; consequently, there is marked ulnar deviation 
of the wrist. This is the danger which is run in irradiating tumors of the skin in youngsters 

Dr. Douctas W. Macomper, Denver [I did not mean to give the impression, as Dr. 
Brown might imply, that I am ultraconservative in not recommending surgery early, when 
these babies are brought in. I avoid the embarrassment of having a tumor fade to the satis 
faction of the family and perhaps the family doctor, after surgery has been recommended. Some 
times a bright-red superficial hemangioma, growing rapidly, indicates that surgery or other 
treatment will be mandatory \ few of them fade, perhaps not until the tumor is completely 
gone, but enough to justify temporization until the child is larger and a superior risk for surgery 

I did not say anything about 2 mc. radon seeds. However, I have seen some tumors which, 
according to the history, have been treated by 1 or 1.5 me. Even the latter is a tremendous 
dose and, as far as I know, not used any more 

Regarding bulky tumors which sometimes fade on the surface: The substance is dense and 
when cut into has a consistency comparable to raw hamburger The vessels are occupied by 
proliferated endothelium, and there is far less bleeding than anticipated. The surface is some- 
times fiery red or purple, which may fade out; temperature of the tumor is often feverish. If 
growth of the tumor is not gaining upon that of the child, surgery may be safely postponed 
until the child is larger and blood loss is less in proportion—a combination worth waiting for 
in some cases. Large vessels can be tied off, as a preliminary measure, and the bulk of the 
tumor removed at a later date. 





ADVANCES IN SURGERY OF THE NEWBORN 
Report of Seventy-One Cases, Years 1942 and 1952 


WILLIAM H. SNYDER Jr., M.D. 
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LAWRENCE CHAFFIN, M.D. 
LOS ANGELES 


N ACTIVE infants ward has been maintained at the Childrens Hospital, in 
Los Angeles, since 1927. Two sample years, a decade apart, were chosen for 
study. There were 15 newborn babies, or those under two weeks of age, who received 
surgical treatment in the first period and 56 in the second, a total of 71. These cases 


have been given special study, and the statistics on infant admissions during these 


two periods have been collected. It was found that the percentage of newborns in 


this hospital population has not increased (Fig. 1). However, the percentage of 
these tiny infants receiving surgical treatment has doubled (Fig. 2) and the mor- 
tality following surgical therapy has been almost halved (Fig. 3). An analysis of 
the factors responsible for this striking change is of interest to those surgeons who 
may occasionally be called upon to operate upon the newborn. 

Advances in this field of surgery have been made possible, in a large measure, 


sé ” 


by a better understanding “of what sort of an individual the newborn really is. 
The recent fascinating book by Parmalee* on this subject has been a main source 
of reference. 
THE SURGICAL NEWBORN 

When seen by the surgeon, the patient is a few hours or a few days oia. He ts 
unlike the older infant in many respects. Tremendous readjustments in breathing, 
heat regulation, circulation, and fluid balance must be accomplished. ‘The greatest of 
these changes are made within a few hours if he is a full-term baby but require many 
days or weeks if he is premature ; 30% of this series were premature, or weighed 
under 5% lb. (2,495 gm.). The average weight of all was only 6 Ib. (2,720 gm.). 
It was identical in the two periods. Thus, it is evident that some degree of prema- 
turity is very common in the surgically treated newborn. This fact needs emphasis, 
as it is of fundamental importance in the care of the patient as a whole. 

Management.—1. The newborn requiring surgery must be aided in the stabili- 
zation of his heat-regulating mechanism by proper clothing or by incubator control. 
Since most surgical cases are immature, if not outright premature, incubators are 
often necessary. Fifty-seven per cent were placed in incubators in 1952, as against 
none in 1942, 

a 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, 
Dec. 4, 1953. 

From the University of Southern California School of Medicine and the Los Angeles 
Childrens Hospital 
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2. A high-oxygen atmosphere will aid the respiratory and circulatory systems 
in making an adjustment to extrauterine life. The need for this is almost directly 
proportional to the degree of immaturity. Since the degree of immaturity was the 
same in both series, it is significant that only 33% of the cases received oxygen in 
the earlier period, while 73% benefited by it in the later period. Moisture has only 
been recently added, but it is now common practice to use this in the form of 
“Mistagen” with the administration of oxygen. This also aids greatly in preventing 
water loss from the respiratory passages and from the skin. 

3. Fluid requirement of the newborn needs especial clarification. No fluid what 
soever is essential during the first two days of life. The organism is so constituted 
that this period of adjustment is naturally provided for. Water constitutes 97% of 
the six-week embryo, 91% of the five-month fetus, and 80% of the newborn, con 
trasted with 72% of the adult. Clement Smith,’ in his classic study of the newborn, 
has stated, ““We have observed the loss of as much as 20% of body weight during 


the first four days without intake in some prematures and have noted no evidence 
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Fig. 1—In 1942 there were 1,317 infants under two years of age admitted to the Los 
Angeles Childrens Hospital. 174 of these, or 13%, were newborn babies under two weeks of 
age. In 1952 there were 2,496 infants admitted, and 304 of them, or 12%, were newborns 


Fig. 2—In 1942 the total number of newborns admitted to the hospital was 174 and of 
these 15, or 9%, were treated surgically. In 1952 there were 304 newborns admitted, and of 
these 56, or 18%, were treated surgically 

Fig. 3—Nine of the 15 surgically treated newborns died in 1942, a mortality of 60%. 


? 


Twenty of the 56 surgically treated patients died in 1952, a mortality of 36% 


of harm during the process.” The urinary output is similarly low. In the first two 
days it may range from nothing to 50 cc. Functional immaturity of the kidneys is to 
be expected in all and, in the prematures, anatomical immaturity as well 

In 1942, surgically treated newborns, when requiring parenteral fluid, were often 
given fluids in amounts comparable to the requirement of older infants (Table 1). 
On the basis of 75 cc. per pound, this means 450 cc. for a 6 lb. (2,720 gm.) baby 
in 24 hours. It is now realized that this is at least twice the required amount and 
that, furthermore, it should not be started until the third day. Excessive amounts 
of parenteral fluid may well have been a factor in the higher mortality of the earlier 
series. In the 1952 series nothing but actual replacement of the loss by vomiting 
was advocated in the first two or three days, and then 30 cc. per pound was con- 


sidered the maximum for maintenance, except under unusual conditions. Babies 
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in the later part of the newborn period receive slightly greater quantities. Although 
these restricted fluid orders were not always maintained in the 1952 series, they 
were much more closely approximated than in 1942 (Table 1). 

At present, it is believed that total parenteral fluid should be nil in the first three 
days, except for replacement of actual measured loss from vomiting or blood loss. 
Thereafter, 30 cc. per pound of dextrose in water is ample for a 24-hour period. 
The amount of saline solution has been rigidly curtailed in 1952, whereas in 1942 
it was used as the main parenteral fluid. In prematures no intravenous saline solu- 
tion is given, and for the more mature infants less than one-fourth of the total 


TasLe 1.—Fluids Administered Newborns* 


Fluid, Ce 


Age, Days 1942 


* Average of 5 (5 Ib. [2,270 gm.) and 10 (6 Ib, [2,720 gm.]) cases 


TABLE 2.—Surgical Conditions in the Newborn in 1952 and 1942* 


Cases, No. 


~womey, | 
1952 1942 
Esophageal atresia with fistula 
Atresia, intestinal 
Deformity of lip and jaw 
Imperforate anus . 
Malrotation ... 


Malignant condition 
Trauma, larynx, intestine.. 
Diaphragmatic hernia....... , 
Meningocele 

Perforation of bladder 


Total, 71 cases. 15 


* These cases were operated upon, and made available for presentation, by various members of the Staff 
of the Los Angeles Childrens Hospital 
amount of fluid contains salt. Blood was given to 72% of those operated upon in 
1952. The amount to be given was calculated from weighed sponges at surgery. 
No blood was given to the patients in the 1942 series. 

4. Antibiotics and vitamins, including vitamin K, have been routine for new- 
borns of the later period of study. 

5. The anesthetic agents have been changed from 100% ether in 1942 to 57% 
ether and 43% cyclopropane in 1952; however, in the later period a combination 
of several anesthetics was given in many cases. Use of the open-drop method of 
administration decreased from 100% in the earlier period to 9% in the recent series. 
Administration in the remaining 91% is by the endotracheal method (67%) and 
by the closed-mask system (24%). 
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Types of Cases Treated Surgically.—These have been listed in Table 2. From 
this analysis, it is evident that cases of tracheoesophageal atresia are being brought 
to the surgeon in much greater numbers. This is so because the profession is gen 
erally aware of the successful management of these cases and many general practi- 
tioners and pediatricians are now surgically minded and alert to the early symptoms. 
Tracheoesophageal fistula is a frequent anomaly, with a reported incidence of 1 in 
800 births.* According to vital statistics,> there would be a calculated 4,435 cases 
annually in this country. It is, therefore, a subject of real interest to the surgeon. 
The repair of deformities of the lip and jaw have begun to be given attention during 
this period of life, and the results are most encouraging. There were five patients 
with omphalocele during 1952 and only one in 1942. Five newborns with imper- 
forate anus and five with malrotation were operated upon in the recent period, and 
no operations were done for these conditions in 1942. The remaining variety of cases 
needs no further comment. 

Technique Employed.—Esophageal Atresia with Tracheoesophageal Fistula: 
The first successful end-to-end anastomosis was performed by Haight,® in 1941, 


4 ee 
Dis phragm pes 


Diaphragm 


Fig. 4.—Incision through the right fifth interspace for transthoracic exposure of the 
esophagus. The short lower segment is mobilized, and the attachments to the pleura and 
peritoneum are severed with scissors, which allows the cardia to come through the hiatus. 


Fig. 5.—Through the right sided transthoracic incision, the stomach is brought up into the 
chest and the short lower segment is anastomosed with the proximal segment of the esophagus. 
The mesentery of the lesser curvature and the left gastric artery ordinarily must be tied. 


This was a landmark in a rapidly developing field. The extension of this technique 
to include all cases with even the widest separation of segments has been carried 
out by Potts,’ Gross,* and others.* 

The right thoracic transpleural approach is used (Fig. 4). An incision is made 
through the sixth intercostal space, and a rib or two is cut above or below. The 
azygos vein is tied and severed. The upper portion of the esophagus is visualized 
with a catheter in place and is extensively mobilized. The lower segment is closed 
at its junction with the trachea and severed. It is mobilized distally as far as is 
necessary to allow an anastomosis without tension, Occasionally, it is necessary to 
free its attachment with the diaphragm and bring a portion of the stomach up 
through the hiatus into the chest (Fig. 5). Care must be taken to avoid entering the 
left pleural space and also to avoid injury to the left gastric artery. As this part is 
mobilized the gastric mesentery and artery must often be tied. It appears to be 


important to use this technique of mobilization of the distal segment and stomach 


——— 
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+4 
Sure over °14 or "16 *8 catheter 
catheter left in Stom. 
12 hours 


Fig. 6.—A, the posterior wall has been approximated with interrupted 5-0 arterial silk. 
B, a No. 14 to 16 catheter is pushed into the lower segment and the anastomosis is completed 
over the catheter, C, the larger catheter has been withdrawn and a small, No. 8, catheter inserted 
into the stomach for suction. This is left in for 12 hours. 
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Fig. 7.—The condition found upon opening the abdomen for atresia of the ileum is seen on 
the left. The dilated tip of the proximal segment is shown being resected on the right. 
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Fig. 8.—A side-to-side anastomosis has been performed with the terminal portion of the 
proximal dilated bowel and the distal constricted bowel. Pressure is being exerted on the 
proximal bowel as the distal bowel is compressed. When a little saline solution is dripped 
over the line of anastomosis, the presence of air bubbles indicates a leak, which can be repaired 
with interrupted 5-0 silk suture. 
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more frequently than in the past and to do so whenever there is even slight tension 
on the anastomosis. The anastomosis is made over a No. 14 or 16 catheter (Fig. 6) 
with interrupted fine silk. This catheter is removed, and a No. 8 is inserted. The 
pleura is closed loosely over the reconstructed esophagus. A drain is brought out 
retropleurally, and a catheter for water seal drainage is inserted into the chest. A 
No. 8 catheter is left in the stomach for 12 to 24 hours of suction. Then 2 cc. of 
water is given by mouth every two hours, if tolerated. This is gradually increased 
to 10 cc. of water, and after a few days 10 cc. of hypotonic Ringer’s solution and 
glucose solution is substituted for part of the water by mouth. Finally, a diluted 
milk mixture is given on about the eighth day. Small transfusions are given, as 
indicated ; often supplementary parenteral fluids are not necessary. If there is any 
regurgitation or difficulty in swallowing, a gastrostomy is done and nothing 1s given 
by mouth. 

Atresia of the Intestine: Early recognition is by x-ray. The normally rapid 
progress of air throughout the small and large bowel is quite complete by eight 
hours after birth.'° Absence of air strongly suggests high obstruction. Increased 


Fig. 9—A No. 15 needle is inserted into the anal dimple. If air or meconium cannot be 
reached within a distance of 1.5 cm., the combined abdominoperineal procedure is preferred. 


Fig. 10.—The sigmoid loop is lifted up, the peritoneal reflection dissected free from the 
rectum, and rectum separated from the surrounding structures 


amount of air, with distention of the small intestine, suggests low obstruction. Upon 


entering the abdomen, the atretic bowel is exposed (Fig. 7). The proximal dilated 
“bulb” is excised (Fig. 7), and a one-layer reinforced side-to-side anastomosis is 
performed. It has been found helpful to compress air through the anastomosis and 
to balloon it out with some pressure in order to test for any leaks "* (Fig. 8). These 
will be obvious as air bubbles if a little saline solution is dripped over the anas 
tomotic line. If such appear, the tiny openings can be closed with a fine arterial silk 
suture. This technique has been compared to the water submersion used in testing 
a patched inner tube. It occasionally reveals an unsuspected leak and gives one 
confidence in starting early feeding. 

Imperforate Anus: It has been helpful to insert a No. 15 needle (Fig. 9) in the 
anal dimple and if air or meconium is not reached within 1.5 cm., to perform an 
abdominoperineal pull-through operation (Figs. 10 and 11), as outlined by Rhoads *? 


and Norris,’* as an initial procedure. This has proved a safe undertaking unless 
recognition of the condition has been delayed. It allows for early definitive care of 
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rectovesical fistula and avoids multiple procedures, It is necessary to keep close to 


the serosa of the rectum throughout the dissection to avoid injury to the ureters, 
bladder, or nerves. The results, thus far, have been very encouraging. 

Malrotation: In the majority of these cases obstructive symptoms are produced 
in the first few days of life. At surgery the absence of the cecum from its usual place 
and the cord-like structure in the region of the small bowel mesentery indicate the 
diagnosis. The Ladd operation, as described below, is performed ** (Fig. 12). The 
bowels are brought to the outside of the abdomen; the volvulus is untwisted. 


Fig. 11.—The rectum has been mobilized from within, and any fistula connecting with the 
urinary tract is tied. A wide opening is made through the anal dimple, and the distal bowel 
is brought through the perineum. 


Fig. 12.—In malrotation the duodenum is obstructed by bands extending from the cecum 
across the right upper quadrant. These are first severed, freeing the duodenum. 


Fig. 13.—In malrotation the terminal duodenum and first part of the jejunum may lie 
anterior to the superior mesenteric artery and be attached to the mesentery by many adhesions. 
rhese are freed. 

Fig. 14.—In correcting malrotation, the duodenum and jejunum have been freed and placed 


over the psoas muscle in the right gutter, aiding in the stabilization of the mesentery of the 
small intestine. 


The cecum and right colon are freed from their attachments in the upper abdomen, 
and the duodenum and jejunum are freed from further peritoneal attachment. This 
usually allows the duodenal-jejunal limb to lie in the right gutter against the psoas 
muscle, which further stabilizes the mesentery of the small bowel, without need for 
fixation. Emphasis on freeing not only the duodenum but the proximal foot or two 
of jejunum, as well, appears to be important (Figs. 13 and 14). An additional step, 
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of bringing the stomach tube through the duodenum to beyond the ligament of 
Treitz, as suggested by Glover,’® before closing the abdomen, will avoid missing a 
concomitant duodenal atresia. 

COMMENT 


Although the percentage of newborns among infant admissions to the Los Angeles 
Childrens Hospital has remained the same during 1942 and 1952, the proportion 
of newborns receiving surgical treatment has doubled and the mortality in those 
operated upon has been reduced 40%. It is realized that the series reported is too 


small to be statistically significant, but it may point out the increasing surgical 


importance of this age group. When one successfully operates upon one of these tiny 


infants, he does not hope for a 5-year but rather for a 70-year cure. The satisfaction 
that this brings is the driving force for improving the management of these surgical 
problems. 

lhe average surgical newborn is a mixture of the premature and the full-term 
baby. His average weight in this series was 6 lb. (2,720 gm.). Aids to carry him 
through his neonatal adjustment include temperature regulation with incubators, 
oxygen, a moist atmosphere, and strict curtailment of fluids and electrolytes during 
the first few days. It is perhaps wise to give no fluids for 48 to 72 hours after birth 
or, if so, only the amount lost in vomiting or for direct replacement of blood lost at 
surgery. Sodium chloride and potassium are not given to premature infants, and 
salt solution represents only about one-fourth of the total parenterally administered 
fluid in the later days of the newborn. Blood is given routinely with major surgery, 
and an amount equal to that which is lost is replaced. 

The types of conditions most frequently dealt with in this series are esophageal 
atresia with tracheoesophageal fistula, atresia of the intestine, deformities of the lip 
and jaw, imperforate anus, and malrotation. Some practical points in the surgical 
techniques which are at present used in the management of these conditions are 
illustrated. Tracheoesophageal fistulas are repaired transthoracically with end-to-end 
suture in all cases, and the stomach is brought up through the hiatus when necessary. 
Atresias beyond the duodenum are treated by resection and side-to-side interrupted 
one-layer anastomosis, using an air-pressure test to insure against leakage. Imper- 
forate anus which ends more than 1.5 cm. from the anal skin is preferably treated 
by an initial abdominoperineal pull-through operation. Malrotation is managed by 
the Ladd operation and includes reduction of the volvulus and freeing not only the 
cecum, the right colon, and the duodenum but also the proximal part of the jejunum 
and placing this against the right gutter. 


SUMMARY 


Seventy-one newborn babies were operated upon at Childrens Hospital in 1942 
and 1952; there were 15 in the earlier period and 56 in the later. The percentage 
of newborns in the hospital population has not changed, but the percentage operated 
upon has doubled, and the mortality has been almost halved. An understanding of 
the newborn as an individual has made possible these advances. He needs tempera 
ture control, oxygen, a moist atmosphere, and restriction of parenteral fluids and 
electrolytes to a minimum. At present no fluids are given for the first two or three 
days, and after this 30 cc. per pound (450 gm.) for 24 hours is a maximum, until 
after the first week or more of life. Some of the advances in the surgical techniques 
in the management of esophageal atresia with tracheoesophageal fistula, intestinal 
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atresia, imperforate anus, and malrotation, as they have been utilized in this hospital, 


have been presented. All esophageal atresias are anastomosed intrathoracically and, 
when necessary, the stomach is mobilized into the chest. Anastomosis of the intestine 
is tested by intraluminal air pressure. A pull-through operation is usually done 
initially for imperforate anus. Mobilization and placement of the jejunum against the 
posterior abdominal wall aids fixation of the midintestine after the Ladd operation 
for malrotation. 

DISCUSSION 

Dr. Crirrorp D, Benson, Detroit: The presentation by Drs. Snyder and Chaffin has 
demonstrated that continued progress has been made during the past decade in the care of the 
newborn who requires surgery in the first two weeks of life. The number of newborns 
admitted to their hospital requiring a surgical procedure emphasizes the greater awareness on 
the part of the physicians that the particular lesion is amenable to surgical correction. 

I agree that the newborn is a special patient, who possesses particular physiologic limitations, 
and, if premature, his cardiac and respiratory reserve are almost nil. We must aid the newborn 
to maintain his body temperature, and we must supply an adequate amount of oxygen and not 
overhydrate the patient by too much fluid. Since the newborn—and especially the premature 
retains sodium the first few days of life, I am certain that in past years overhydration and the 
use of too much saline solution has contributed not only to mortality but also to the failure 
of the suture lines to hold. | have restricted administration of intravenous fluids to newborns 
more each year. At the present time I give intravenous fluids only if the baby on admission 
has lost considerable fluid by vomiting or if fever is present. 

The maximum for the full-term infant is 45 ce. per pound (450 gm.) per 24 hours and 35 ce 
per pound per 24 hours if the patient is premature. If saline solution is indicated, only one-sixth 
of the total amount is given as such, the remaining fluids being given as dextrose in water. If 
blood or plasma are indicated, 10 cc. per pound are administered. 

Drs. Snyder and Chaffin have reviewed the present-day surgical procedures for the more 
common surgical emergencies of the newborn. My experience has been that the duodenal 
obstructions can be relieved with a lower mortality rate than those in the jejunum and, 
especially, in the ileum. My personal experience during the past eight years with 23 infants 
with duodenal obstruction has resulted in 15 recoveries, or a mortality rate of 35.1%. Twelve 
of these infants were premature, and 7 recovered; the 5 who died weighed less than 3 lb. 4 oz. 
(1,475 gm.). Associated anomalies in this group were tracheoesophageal fistula in two and a 
severe congenital heart lesion in one. Three were definitely Mongolian idiots; to date we have 
not observed the latter condition in jejunal or ileal atresia 

The mortality in the jejunal and ileal obstructions has been high in most reported series, 
and I believe this has been due to several factors: (1) late diagnosis, with severe distention of 
the proximal blind loop and occasional perforation with peritonitis, (2) failure to resect the 
bulbous end of the proximal segment at the primary operation, (3) failure to decompress the 
proximal loop before anastomosis, and (4) side-to-side anastomosis of the dilated proximal 
loop to the underdeveloped and often aplastic distal segment 

[Slide] To overcome these factors, I have devised the following procedure: 1. The blind 
end of the proximal segment is resected, as Drs. Snyder and Chaffin have advocated, and, in 
addition, | decompress the proximal segment at the time of laparotomy with suctions. 2. If the 
distal segment does not inflate well, I know from previous failures that the side-to-side 
anastomosis fails to function properly, obstruction persists, or the blind loop becomes greatly 
filled with fluid and air and the anastomosis leaks, resulting in peritonitis. Recently I had a 
little infant, 2 years old, who had had a side-to-side anastomosis as a newborn. He developed 
the blind-loop syndrome, of nausea and vomiting and diarrhea, and I performed this procedure 
of resecting the former anastomosis and doing an end-to-side anastomosis to the colon, with 
excellent results. To obviate the latter procedure, I not only have resected the blind bulb at 
the distal end of the proximal loop but have taken the remaining proximal segment and 
anastomosed it to the ascending colon in an end-to-side anastomosis. Also, I have resected 
the nonfunctioning distal ileum and have turned the end of the ileum into the cecum. This has 
been accomplished in four instances, with uneventful recoveries 
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During the past two years I have also had three newborns with perforation of the jejunum 
and ileum secondary to obstruction, who have had primary resection and immediate anastomosis 
with recovery, and two of these infants were premature. This emphasizes the fact that, even 
in the premature and in the newborn, resection and primary anastomosis is feasible 

There can be no doubt that with the increased understanding of the fluid requirements of 
the newborn and the realization that the newborn is a special patient the mortality of surgery 
can be further reduced. There will always be a certain unavoidable morbidity and mortality 
in this group of patients, simply because, from our experience, most of our mortality comes 
from the group that have multiple serious anomalies 


Dr. JoHN M. Wavueu, Rochester, Minn. I have certainly enjoyed this study and 
presentation by Drs. Snyder and Chaffin. I am sure you can all gain a lot from reading it 
when it is printed. I think it so well emphasizes these important things which have developed 
in the last 10 years that we certainly do not need to go over them agai: 

I should like to ask two questions that I think are of interest to you as well as to m« 

First, in the management of imperforate anus, when would a colostomy be advised rather 
than definitive surgery? And, if a colostomy is advised, where is it best placed so that it will 
not interfere with later surgery and still be easy to look after without danger of prolapse or 
skin irritation ? 


The second question is in regard to anesthesia. The change in these 10 years from open-drop 


to about 90% endotracheal anesthesia brings up the question in my mind of whether the 
authors have noted any difficulty from the endotracheal tube in these newborns 

The reason that I bring it up is that | had one infant who developed edema after endotracheal 
anesthesia, and we had to perform an emergency tracheotomy. It may have been that we used 
too large a tube, but I should like to know the authors’ experience with endotracheal anesthesia 


Dr. WiLLis J. Ports, Chicago I cannot pass up this opportunity of putting in a plug for 


children’s. surgery. Drs. Snyder and Chaffin have shown how rapidly children’s surgery has 
grown in the past 10 years. I don’t believe we are giving children their just due. The specialty 


of pediatric surgery is still practicaliy nonexistent. There are about 45 strictly children’s hos 
pitals in this country, and few of them are staffed surgically by men who give all their time 
to this specialty. To care adequately for infants and children surgically in a children’s hospital 


and to avoid repetition of the same errors requires concentration of effort. It would be as 


reasonable to staff a children’s hospital medically by internists instead of pediatricians as to 


staff it solely by general surgeons without any more than pyloric stenosis and intussusception 
training in pediatric surgery. 


What is the solution to the rapidly growing demand on the part of pediatricians for better 


pediatric surgery? Obviously, there is no glib answer to this question. The need has been 


outlined this morning. There are many surgeons all over the country who have a deep interest 


in this field but who practice it as an avocation 
Only two requirements are essential for a change. The first is probably the most difficult 
to attain. Remove politics, or whatever you wish to call it, from the children’s hospital. Make 


it possible for one man to be chief of children’s surgery in more than name. The second follows 


easily—find a man who is willing to toss overboard his adult surgery. Not that it interferes 


but so that he may give all of his time and energy to the innumerable problems associated 


with the surgical care of infants. Change children’s surgery from an avocation to a vocatior 
The field is big enough to satisfy any man’s desire for accomplishment. Children’s 


far more than operating upon little people 


surgery 


None of these remarks, | hope, may be interpreted as critical or destructive The need has 
been presented, the children’s hospitals exist, and it is up to the surgical profession to se« 


that the children who require surgical care get the best available. What more of a challeng: 


could any man want than the privilege of correcting a congenital deformity, so that the child 
may live a happy and well-adjusted life for the next 67 years of life expectancy 

It might have a salutory influence if one of these days the Western Surgical Association 
passed a resolution—that is always an interesting pastime—a resolution that it favored 
staffing of children’s hospitals by surgeons who are willing to devote 


surgical 
all their time to this 
specialty One cannot stop the progress of spec jalization, nor would one wish to, when the need 
for children’s surgery exists as presented this morning 
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Dr. Wittiam H. Snyper Jr [ appreciate Dr. Potts’ and Dr. Benson's comments, and 
I will close by simply trying to answer the three questions proposed by Dr. Waugh 

rhe first one deals with when to do a colostomy in these tiny newborns. We feel that if the 
obstruction is within 1.5 em. of the anus a proctoplasty can usually be done. If it is beyond 
that, and the child’s condition is good and treatment has not been delayed, we feel that a 
primary attack by the abdominal-peritoneal procedure, briefly outlined, is the procedure of choice 

If the child’s condition is not good; if he weighs 6 lb. (2,720 gm.) or less, or if treatment 


has been delayed, then we feel that an initial colostomy is indicated and that the repair should 


be done later. As to the point of colostomy, we feel that a low sigmoid colostomy is indicated ; 
I will not go into all the reasons. One is that one can then—at the secondary procedure—bring 
the terminal sigmoid down through as he would from above, and it will be close to the lower 
end of the pelvis 

As for endotracheal anesthesia, there was a large number of cases in which it was used 
in our series. As surgeons, we have seen the ill effects of tracheal anesthesia, and we do not 


generally like it. We prefer a pressure-mask anesthesia. 
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USE OF RECTUS SHEATH IN REPAIR OF INGUINAL HERNIA 


CARL DAVIS Jr., M.D. 
CHICAGO 


Ss’ IX the original publications of Bassini® and Halsted '* on the repair ot 
\J inguinal hernia, there have been many modifications of their techniques, each 
with its own advocates. It is recognized that in the surgical care of inguinal hernia 
each case must be individualized, as the pathology involved in each hernia may be 
different; hence the repair employed should best fulfill the conditions found at 
operation, 

In the past numerous reports have appeared in the literature describing the use 
of the anterior rectus sheath as a means of supporting the floor of the inguinal canal 
Some have suggested the use of a fascial flap derived from the anterior rectus 
sheath ; others have recommended a vertical incision in the sheath, after the external 
oblique aponeurosis has been reflected mecially, in order to secure relaxation of the 
lateral margin of the sheath. This paper is concerned not only with the historical 
aspect of these methods but also with a review of a small series of cases of inguinal 


hernia in which a flap of the rectus sheath, composed of internal oblique aponeurosis 


and the aponeurosis of the transversus abdominis muscle, was employed successfully 


to reinforce the floor of the inguinal canal. 


HISTORICAI ASPECTS 


In 1892, Wolfler,** working in Billroth’s clinic, suggested the use of the lower 
end of the rectus muscle and its sheath in the reinforcement of Hesselbach’s triangle 
In 1895, E. Wyllys Andrews * stated 


I think every operator who has had a large series of Bassini operations will corroborate the 
statement that occasionally quite an undesirable degree of tension comes upon the deep suture 
In very large internal rings there is such an absence of conjoined tendon on the inner and upper 
margin that instead of finding good fascia or muscle to suture to, we find that we must go almost 
or quite to the sheath of the rectus muscle 
It is interesting to note that, as long ago as 1895, Andrews was aware that “som 
operators have even denuded the rectus of its sheath and formed it into a flap to fill 
the gap.” However, he indicated that with the rectus muscle anchored downward 
and outward and Poupart’s ligament drawn upward the relation of the parts so 
sutured is so unnatural as to make one skeptical of their permanent union. Should 
primary union occur even with the parts so mobilized, their separation later under 
free movement of the thigh and abdomen would seem inevitable. Andrews felt the 
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need of supplementary tissue to aid in filling this gap, and this led him to employ his 


imbrication method, “incorporating a strong layer of external oblique aponeurosis 
(medial layer) into the posterior wall of the canal along with as much conjoined 
tendon and transversalis fascia as can be found.” 

In 1898, Slajmer,?* working in the Laibach Clinic, reviewed a series of 150 cases 
of inguinal hernia in which the posterior wall of the canal was reinforced by utiliz 
ing the lateral border of the rectus muscle and the lateral cut edge of the rectus 
sheath 

In 1899, in the Johns Hopkins Hospital Reports, Bloodgood" described his 
method of repair, in which he used the rectus muscle and its anterior sheath to 
strengthen the lower angle of the inguinal canal. This was used in cases in which 
there was a weakness or obliteration of the conjoined tendon. He stated that the pro 
cedure was a very simple one, that the method was essentially the same as that fol- 
lowed in the typical Halsted operation. 

Before inserting the deep sutures, the sheath of the rectus muscle is exposed; this is easily 
done by retracting upwards and inwards the aponeurosis of the external oblique and the internal 
yblique muscles. The sheath of the rectus is divided in the direction of the nuscle bundles from 
its insertion in the symphysis pubis upwards for a distance of 5 cm. After the division of the 
sheath the outer border of the belly of the muscle bulges out. The deep sutures of silver wire 
are inserted in exactly the same manner as described in Halsted’s operation, with the addition 
that the four sutures below the transplanted cord include the sheath of the rectus and the muscle 
When these sutures are tied, the rectus muscle is approximated to Poupart’s ligament and the 
aponeurosis of the external oblique. The transplanted rectus strengthens the lower portion of 


the wound, which has been weakened by the obliteration of the conjoined tendon, better than any 
other available tissue could do 


In 1902, Berger ® suggested utilization of a flap of rectus sheath in the repair 
of the floor of the inguinal canal, and one year later Halsted described his own 
method of transplantation of a segment of the lower end of the anterior sheath of the 
rectus muscle to be used to strengthen the lower angle of the inguinal canal in the 
presence of a defective conjoined tendon. In his paper, entitled “The Cure of the 
More Difficult as Well as the Simpler Inguinal Ruptures,”” Halsted wrote 


Four years ago | used, for the first time, a part of the aponeurosis covering the right rectus 
muscle to close the lower part of the right inguinal canal. I felt compelled to resort to some 
such measure for the internal oblique was fatty and attenuated to a degree not very often seen 
by us, and the rectus muscle did not seem to promise so much as its fascia did. This patient was 
a college mate of mine and, for this reason, | wished, perhaps more than ever, to be very sure 
of the result. One year ago I examined this patient very carefully and was gratified to find as 
solid a closure as one could desire. I considered the result as perfect as any that I had seen 
This procedure may have a wider application than I have proposed for it. The anterior sheath 
of the rectus muscle might be employed in the way described whenever the conjoined tendon is 
insufhicient 


In 1906, Andrews* in his paper, “Technique of the Andrews Operation for 
Hernia,” made an interesting statement in regard to the use of the rectus muscle 


and its sheath, which reads as follows: 


The lowest or first stitch in large rings should include a little of the rectus muscle, the sheath 
being split open to allow this. In some small rings this is not necessary. Do not resort to the 
W olfler method of everting a trap door flap of rectus sheath or any other mutilating flap methods 
The imbrication is of itself a perfect flap transplantation and will fill the largest rings without 
great tension 
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For nearly 15 years there was little change in the techniques of repair of inguinal 


hernia. With the outbreak of World War I, when large numbers of men came up 


for examination, many were rejected because of the presence of hernia. A new 
impetus was given to the study of hernia repair in an effort to fit these men for 
military service and to avoid the possibility of postoperative recurrence in those in 
whom surgical repair had been made 

In a report, written in 1919, Bloodgood * stated that between 1898 and 1918 his 
chief interest was centered on that small group of hernias in which the conjoined 
tendon was obliterated and which he attempted to cure by the transplantation of 
the rectus or its fascia ( Halsted’s modification). He added that “A careful follow-up 
of this small group demonstrated that there was a certain per cent of recurrences 
and that the transplantation of the rectus muscle and its fascia was not a certain 
cure.” In addition, he concluded that there is every evidence that the chief weak 
ness in the lower angle of the inguinal canal is due to the obliteration of the con 
joined tendon. “Iam confident that this anatomical defect is largely responsible for 
our recurrences although these may be relatively few.” 

In 1920, Downes,® in a review of 249 cases of direct inguinal hernia, reported 
that complete removal of the sac and the use of the rectus muscle (incising the 
rectus sheath just inside its lateral margin to expose the muscle) combined with the 
sassini operation reduced his percentage of failures in direct hernias more than 
one-half. He wrote 

In indirect inguinal hernia, proper use of the internal oblique and transversalis muscles satis 
factorily overcomes the weakness, but in the direct type of hernia these muscles alone do not 


meet the requirements. By making use of the rectus muscle, an additional layer is added to the 


weakened posterior wall of the canal 
In 1923, Gallie and LeMesurier '* stated that 


in operations on the inguinal canal the repair is accomplished by using a living fascial suture 
which is anchored securely into the conjoined tendon and sheath of the rectus close to their 
insertion into the bone, and then passed through the periosteum of the spine of the pubis and the 
inner end of Poupart’s ligament. In direct hernias, a second layer of fascial sutures is placed 
These weave the abdominal aponeurosis and the rectus sheath to Poupart’s ligament. They are 
interwoven with the first row of sutures so that a solid mat results as is produced in weaving a 


basket. In the series, after the living suture operation, there have been no recurrences 


The success of the method of Gallie may possibly be due to the use of fascial 
strips as suture material. The experimental studies of Seelig and Chouke ** suggest 
that a fascia-to-fascia repair is more desirable than that of muscle sutured to fascia 
or ligament. They carried out experiments on fascia-muscle wound-healing in 50 
dogs. In every instance of clean wound healing the fascia lata was widely separated 
from the muscle to which it had been sutured previously. A very thin and translu 
cent membrane of areolar tissue bridged the gap between the edges of the fascia and 
the muscle. In every instance of wound infection the fascia was separated widely 
from the muscle to which it had been sutured. In instances in which the muscle was 
traumatized by the excision of a wedge, so that the fascia could be sutured in a raw 
trough, there was an attempt at direct union between fascia and muscle, but this 
union was complete in only one instance. As a result of these experiments the 


authors concluded that the apposition of normal muscle to fascia does not insure a 
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firm and lasting union and suggested that it was therefore a useless procedure to 
suture the abdominal muscles to Poupart’s ligament in the hope of buttressing a 
weak or ruptured abdominal wall. The weak abdominal wall should be strengthened 
hy some method of securing fascia-to-fascia approximation. 

In 1924, Ikdmund Andrews * raised this question: “If the Bassini operation 1s 
properly done, is it anatomically and physiologically correct?” He pointed out that 
in the Bassini operation the inner row of stitches are in muscle, not in tendon ; more 
over, the conjoined tendon, as seen in the autopsy room, does not exist in most cases 
of men seen with hernia. He added that other surgeons had reported instances of 
recurrent hernia with separation of muscle from the inguinal ligament. He con 
cluded by saying: “We are now compelled to face the fact that such an union never 
occurs. The most that can be hoped for is a creation of thin layer of scar tissue 
hetween these structures.” McNealy is reported to have observed several old hernial 
repairs at autopsy in which the muscle had pulled away, even though no new hernia 
occurred, Andrews emphasized the importance of a fascia-to-fascia closure and 
indicated that the use of the internal oblique muscle is not only futile but also prob- 
ably actually harmful. As a result, he described a method of repair of the inguinal 
canal in which fascia alone was used, creating a posterior wall composed of transver- 
salis fascia and the medial flap of the external oblique aponeurosis and a roof of the 
canal formed by the lateral flap of the external oblique fascia covering the cord. He 
added that “in all direct hernias I make it an invariable rule to use the rectus sheath 
in the closure as well as the external oblique aponeurosis. This is best accomplished 
by the Halsted technique.” 

In 1927, Babcock * stated that in inguinal herniorrhaphy the most troublesome 
area of weakness lies in the lower inner angle, the area of the conjoined tendon. 
This is the area that has been difficult to strengthen, and it is weakness here that has 
heen responsible for most recurrences. He advocated, in cases of a weak conjoined 
tendon, uniting the lateral margin of the inner layer of the rectus sheath to the dense 
fibrous covering of the pecten ossis pubis, to strengthen Hesselbach’s triangle. He 
added that a sufficient obliteration of the internal ring is secured by suturing the 


internal oblique and transversalis abdominis muscle aponeurosis to the shelving por 


tion of Poupart’s ligament or, better, the inner layer of the anterior rectus sheath. 
In the same year, Farr '* suggested that in direct hernia and in some indirect hernias 
with large internal rings and poor musculature the outlook was bad for cure by any 
simple operation. He employed the well-known Bassini technique but, in addition, 
recommended a relaxing incision in the rectus sheath over the middle of the belly of 
the muscle from the symphysis pubis upward, in order to expose the muscle freely. 
He added that by this maneuver there is very marked relaxation, allowing the con 
joined tendon and the edge of the rectus sheath to approximate Poupart’s ligament 
without tension. “It gives no additional weakness to the abdominal wall. It results 
in a firm union of sound tissues. The percentage of good results with this technique 
should be considerably higher than with the straight Bassini operation.” 

In 1938, Fallis,"' in a discussion of the management of direct hernia, stated that 
the cure of a direct hernia is essentially a plastic operation. The transversalis 
fascia must be repaired. The defect in Hesselbach’s triangle may further be rein- 
forced by a fibromuscular bundle derived from the rectus muscle and its sheath. He 
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pointed out that the aponeurosis of the external oblique muscle has a loose attach 
ment to the rectus sheath at its lower end and actually has its main insertion close 
to the midline. Advantage is taken of this loose attachment to separate the external 
oblique aponeurosis from the remaining layers of the rectus sheath by sharp dissec 
tion. It will now be found that the anterior rectus sheath, which in reality is com 
posed of the aponeurosis of the internal oblique and transversus abdominis muscles, 
is exposed almost to the midline. A relaxing incision in the sheath is made in a verti 
cal direction as close as possible to the reflection of the external oblique aponeurosis 
and extends from the pubic crest upwards for a distance of 24% to 3 in. (6.25 to 7.5 
cm.). The firm fibrous lateral edge of the rectus muscle and its sheath is now easily 
approximated to Poupart’s ligament without tension. He added that the defect in 
Hesselbach’s triangle is thus adequately closed without weakening the abdominal 
wall, because the gap which exists in the anterior rectus sheath is protected amply 
by the fleshy fibers of the rectus muscle posteriorly and the aponeurosis of the exter 
nal oblique anteriorly. 

In 1940, Rienhoff,*! as a result of experiences in the operating room as well as 
in the autopsy room, indicated the difficulty of demonstrating a conjoined tendon 
His operative method suggested that a secure closure of the lower critical angle may 
be obtained by utilizing the fascia in the lower inguinal angle without producing 


tension. The description of his technique is of interest. 


\fter exposing more than the lateral half of the anterior surface of the rectus sheath and its 
contained muscle, a vertical incision is made through the anterior sheath of the rectus, exposing 
the pyramidalis muscle and also a portion of the rectus muscle just above its insertion into the 
pubic bone. The incision in the rectus sheath is carried down to the superior ramus of the pubic 
bone superiorly as far as the reflection of the aponeurosis of the external oblique muscle will 
permit. Lateral displacement of the rectus sheath is then accomplished with great ease and 
closure of the hernia wound is carried out according to the Halsted technic. The spermatic 
cord is left undisturbed and the cremasteric muscle is sutured in such a way that the edge of 
the aponeurosis of the internal oblique and transversus abdominis muscles, as well as the lateral 
portion of the rectus sheath, is everted in somewhat of a roll forming an edge which may be 
approximated snugly to the inner surface of Poupart’s ligament. The facility and effectiveness 
of the closure when the anterior sheath of the rectus muscle is incised and displaced laterally is 
quite striking. The hiatus in the anterior sheath is rapidly reformed by the growth of the fascia 
A most secure closure of the lower critical angle is thus obtained in the simplest manner and 
one that is now routinely employed in all inguinal hernias, regardless of the degree of conjoined 


tendon present or the amount of fascia in this region 


In 1941, Estes '® reviewed a series of 394 cases, comprising 416 hernias, in which 
he employed a fascia-to-fascia rectus sheath closure in the repair of inguinal hernia 
He mentioned, quite interestingly, that he had observed this method employed for 
the first time in 1920 or 1921 by the late I. Starr Judd. The sheath of the rectus 
is incised from the level of the internal ring to the pubic spine. The lateral inferior 
margin of the rectus sheath is then sutured to Poupart’s ligament. The medial mar 
gin of the sheath of the rectus is sutured to the aponeurosis of the external oblique 
muscle attached to Poupart’s ligament, thus making a new floor for the inguinal 


canal, composed of two superimposed and overlapping layers of fascia. The medial 


portion of the aponeurosis of the external oblique muscle is overlapped over the cord 


and sutured to the lateral portion of its aponeurosis close to Poupart’s ligament in 
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order to form a new roof for the inguinal canal. Estes reported a recurrence rate 
of 0.4% in indirect hernias and 2.77% in direct hernias when the technique he 
described was used. 

In 1942, Tanner,*® in the British Journal of Surgery, described his so-called 
slide operation in inguinal hernia. A curved incision is made in the anterior rectus 
sheath so as to permit the lateral edge of the rectus sheath to slide downwards and 
laterally for approximation of this margin to Poupart’s ligament without any tension. 
A fine continuous nonabsorbable surgical (silk) suture is run between the lateral 
cut edge in the rectus sheath and the adjacent rectus and pyramidalis muscles to 
prevent any possibility of overslide, should the incision in the sheath have gone 


inadvertently too near the lateral edge of the rectus muscle. In the same year, 


Stein,** in discussing a new modification of inguinal hernia repair, stated that to 
suture the muscle to Poupart’s ligament with the idea of building up the floor of the 
hernial canal is illogical. He added that after eradication of the sac and narrowing 
of the internal ring with mattress sutures one can place the internal oblique muscle in 
a better-functioning position, never by passing sutures through the belly of the 
muscle but by incising the fascia of the internal oblique muscle and suturing the 
ensuing lateral edge to Poupart’s ligament with interrupted mattress sutures of 
fascial strips reinforced with absorbable surgical (chromic gut) sutures. 

In 1947, Mattson,’’ of the Mayo Clinic, reported a new procedure in a small 
series of cases, in which the rectus sheath and the superior pubic ligament were used 
in the repair of direct and recurrent inguinal hernias. Approximately 6 cm. of the 
superior pubic ligament is exposed by blunt dissection. A flap is cut from the anterior 
sheath of the rectus muscle after the external oblique fascia is retracted.-He sug- 
gested that occasionally a weak area will be found at the lateral edge of the rectus, 
which necessarily must be reinforced with a few sutures, but ordinarily the rectus 
sheath is stout throughout its entirety, its thickness varying with the individual 
patient’s general fascial endowments. The prepared flap of the rectus sheath is 
approximated to Cooper’s ligament behind the cord with fine interrupted silk 
sutures. The external oblique aponeurosis is sutured anterior to the cord. Mattson 
felt that, while the series was too small and the time too short to formulate final 
conclusions, the operation was sound in principle and gave promise of a lower 
recurrence rate, 

In 1948, Pratt *° reported the use of steel wire in suturing the lateral edge of 
the rectus sheath to the inguinal ligament. Medial to the internal ring the conjoined 
tendon is sutured to the shelf of Poupart’s ligament. The external oblique fascia was 
imbricated with No. 35 steel wire, and the skin was closed with No. 36 steel wire. 
It is the opinion of this author that steel wire best fulfills the fundamental suture 
criteria, namely, that it be of great tensile strength, cause minimal tissue reaction, 
and can be inserted with little trauma. In a period of 10 years he has used this 
technique exclusively and satisfactorily in hernial repair. He further stated that this 
method, combined with local anesthesia and early ambulation, resulted in less recur- 
rences, fewer hospital days, and less discomfort and disability to the patient than 
when repairs were made with other suture material. 

In 1949, McVay and Anson '* described a method of repair, a simple operative 
procedure, used in the correction of indirect, direct, and femoral hernias. They 
emphasized that these three types of hernia depend upon a defect in the transversus 
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abdominis aponeurosis and its investing fascia in the area of Hesselbach’s triangle 
Before reconstruction of the posterior inguinal wall, two incisions are made. A 
relaxing incision is made in the rectus sheath just lateral to the point of fusion 
of the external oblique aponeurosis to the sheath and extended from the pubic crest 
superiorly for a distance of 3 to 4cm. This allows the sheath to slide laterally and 
inferiorly when the repair is completed and permits suture to the superior pubic 
ligament without tension. The second incision begins at the internal inguinal ring 
and extends medially and inferiorly to the superior pubic ligament. The thinned 


portion of the posterior wall is excised completely. The femoral sheath and superior 


pubic ligament are exposed. The new strong lower margin of the transversus 
abdominis aponeurosis is sutured without tension to the superior pubic ligament 
and the anterior layer of the femoral sheath. The external oblique fascia is then 
closed over the spermatic cord. These authors further point out that the presence 
of the artificial defect should offer no concern, for their anatomical studies indicate 
that the transversalis fascia will be found to invest the rectus muscle as the rectus 
fascia.'* This layer effectively prevents the properitoneal layer from protruding 
through the defect in the rectus sheath. 

Warren,*® in 1949, recommended after preliminary repair of the transversalis 
fascia further support of the floor by the utilization of a relaxing incision in the 
internal oblique fascia near the midline, where it constitutes part of the anterior 
rectus sheath. This results in approximation of the dense aponeurotic structures 
and the relaxation of the lateral margin of the rectus sheath in suturing it to the 
shelving edge of the inguinal ligament. In direct hernias and in indirect ruptures 
with disruption of the transversalis fascia, the floor of the inguinal canal is further 
reinforced by imbricating the aponeurosis of the external oblique beneath the 


mobilized cord structures, as in the Halsted technique. 


Koontz,'* in discussing the problem of tension in suturing the various layers 
in the repair of inguinal hernia, stated 


There are unquestionably times when in order to close the defect at all, some tension is 
required. However, such tension can be greatly reduced, and almost entirely eliminated in the 
repair of inguinal hernia by using the important method of Halsted—that is, making an incision 
in the sheath of the rectus abdominis muscle. This procedure gives almost complete relaxation of 
the inguinal structures and almost invariably permits them to be sutured together without any 


tension whatsoever 


\ccording to Koontz, such an incision does not weaken the anterior abdominal wall ; 
moreover, his experimental work on hernia repair indicated that the anterior sheath 
of the rectus abdominis muscle may be resected with impunity, because it repairs 
itself. He emphasized that the relaxing incision of Halsted in the anterior sheath 
of the rectus muscle should be performed with care, so that the incision is placed 
over the center of the muscle and not in its lateral border. If the incision is placed 
at or near the lateral border, retraction of the cut edge of the sheath is likely to 
leave a gap along the lateral border of the muscle, with nothing between the posterior 
sheath of the rectus and the subcutaneous tissue when the final closure is made 
This might weaken the abdominal wall at this point. He further adds that the same 
reasoning would be an argument against Halsted’s method of reflecting a flap of 
the anterior sheath of the rectus abdominis to Poupart’s ligament in making the 
hernia repair. 
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OPERATIVE PROCEDURE 


The method of employing a flap of the anterior rectus sheath (the aponeurosis 
of the internal oblique and the transversus abdominis muscles) to strengthen the 
defect in the floor of the inguinal canal possibly creates a stronger and somewhat 
sounder repair without tension than when the conjoined tendon is approximated 
to Poupart’s ligament. This type of closure has been utilized to advantage (1) in 
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Fig. 1 Chis drawing illustrates the semilunar incision in the anterior rectus sheath (apo- 
neurosis of the internal oblique and transversus abdominis muscles) made in preparation of a flap 
of fascia to be used for reinforcement of the floor of the inguinal canal 
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Fig. 2.—This illustration shows a flap of the anterior rectus sheath which has been reflected 


laterally and sutured to Poupart’s ligament. A triangular stitch is placed at the lower angle o 
the repair to include not only the edge of the rectus sheath and Poupart’s ligament but also the 
periosteum over the pubic tubercle 


the presence of a weak or absent conjoined tendon, (2) in indirect hernias with a 
bulging weakness of Hesselbach’s triangle, (3) in direct inguinal hernias, and 
(4) in recurrent inguinal hernias. A plausible objection is the possibility of weak- 
ening the anterior abdominal wall, the result of division of the anterior rectus sheath. 
In only two cases has there been observed any apparent weakness in the abdominal 
wall medial to the operative repair. 
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The method used in this series of cases of inguinal hernia may be described 


briefly. 


, 


The usual oblique skin incision is made over the inguinal canal, parallel to Poupart’s liga 
ment. The external oblique aponeurosis is divided and reflected medially in order to expose 
the rectus sheath. Poupart’s ligament is exposed. The sac is dissected free from the cord and 
pened, and the contents are returned to the abdominal cavity. The neck of the sac is usually 
closed high with silk and transfixed to the anterior abdominal wall. Any defect in the trans 


versalis fascia is repaired. In the presence of an inadequate conjoined tendon, the rectus sheath is 
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utilized to reinforce the floor of the inguinal canal. A vertical semilunar incision is made in 


the anterior sheath of the rectus muscle (aponeurosis of the internal oblique and transversus 
abdominis muscles), starting at the level of the internal ring and extended downward for a 
distance of about 4 to 5 cm. (Fig. 1), to terminate about 1 cm. medial to the pubic spine. An 
adequate flap of fascia, so prepared, is reflected laterally or turned back so that the lateral cut 
edge of the sheath is sutured to the shelving edge of the inguinal ligament. To close the lower 
most angle of the inguinal canal, a triangular stitch is placed through the periosteum of the pubic 
tubercle to include the corner of the rectus sheath and the lower angle of the inguinal ligament 
The remainder of the flap is sutured to Poupart’s ligament with fine interrupted silk, the highest 


suture approximating the upper end of the rectus sheath to the inguinal ligament in such a way 
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as to reinforce the internal ring (Fig. 2). A running suture of catgut was regularly used in the 
earlier cases. In the majority of the repairs, the external oblique aponeurosis was closed over the 
cord, Routine closure of the superficial fascia and skin completes the procedure 


General anesthesia was employea in most cases. The period of hospitalization averaged 10 to 

12 days 
RESULTS 

Chis technique, employing a flap of the rectus sheath in the repair of inguinal 
hernia, was used in 283 hernias on 276 adult patients. The operations were done 
over a 12-year period (1933-1945) by my father, the late Carl B. Davis, and myself, 
working independently and together. 

In this group of 276, there were 260 males and 16 females. The age incidence 
is shown in Table 1, 

Table 2 shows the types of inguinal hernia, direct, indirect, both direct and 
indirect on one side, and bilateral, with a direct hernia on one side and an indirect 
on the other, Fourteen patients were operated on for recurrent inguinal hernia, 
the original operation in each case having been performed elsewhere 

In this series of 283 herniorrhaphies the follow-up was limited to 147 cases 
There were six patients with recurrence of hernia; the shortest length of time 


elapsing was nine months; the longest, four years. There were 32 patients who 


suffered neuritis-like pain or discomfort in the region of the operative scar. Twelve 
patients experienced some transient swelling in the groin. Elevation of the testicle 
was noted in 10 cases. One hundred twenty-five of the 147 patients felt that their 
operation was totally satisfactory in every way 


CONCLUSION 

\ survey of the literature indicates that in the repair of inguinal hernia individual 
surgeons over a period of years have suggested the use of the anterior sheath of 
the rectus abdominis muscle for reinforcement of the floor of the inguinal canal, 
either by employing a relaxing incision in the sheath or by preparing a fascial flap 
which is reflected laterally and sutured to the inguinal ligament. 

\ method of inguinal hernia repair is described in which a flap of fascia obtained 
from the anterior rectus sheath (the aponeurosis of the internal oblique and trans 
versus abdominis muscles) has been used to strengthen Hesselbach’s triangle and 
the so-called lower critical angle of the inguinal canal. This procedure is suggested 
in the repair of inguinal hernia in the presence of a weak or poorly developed 
conjoined tendon, indirect hernia with a bulging weakness of Hesselbach’s triangle, 
large direct hernia with inadequate transversalis fascia, and recurrent inguinal 
hernia. When an adequate conjoined tendon is approximated to the inguinal liga 
ment, tension along the line of suture may contribute to recurrence of the hernia. 
This possibility may be avoided if a relaxing incision is made in the anterior rectus 
sheath 

The objection that the anterior abdominal wall is weakened as the result of this 
operation seems plausible ; however, in the follow-up group of cases there were only 
two instances of a weak point medial to the hernia incision. The external oblique 
aponeurosis at the level of the inguinal repair covers the defect in the rectus sheath 
anteriorly, while posteriorly the transversalis fascia invests the rectus muscle so that 
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the abdominal wall appears to be weakened very little. McVay and Anson have 


demonstrated that the anterior layer of the transversalis fascia prevents the pro 


peritoneal layer from protruding through the defect in the rectus sheath 

This method of inguinal hernia repair has been employed successfully in a small 
series of cases, comprising 283 operations on 276 adult patients. One hundred 
twenty-five patients out of 147 in the follow-up study were satisfied completely with 
their operation. There were six cases with recurrent inguinal hernia, the earliest 
at nine months, the latest four years after surgery 

The procedure is not intended for the treatment of all inguinal hernias but is 
recommended as an alternative measure in hernial repair. It has merit in that a 
strong fascia-to-fascia reinforcement of the inguinal canal may be obtained without 


tension. Clinical experience and experimental data tend to support this view 


DISCUSSION 
Dr. Cuester B. McVay, Yankton, S. D Che primary premise in the repair of an indirect 
inguinal hernia is high ligation of the peritoneal sac. In the repair of a direct inguinal hernia or 


large indirect inguinal hernia, after disposing of the sac, the primary premise should be the 


a 
reconstruction of the posterior inguinal wall without tension. If there is a large defect to be 
closed and if the upper margin (call it conjoined tendon if you like) is sutured to Poupart’s liga 
ment or to Cooper’s ligament, the suture line will be under tension. Therefore, some substitution 
or relaxation must be performed 

Personally, I prefer the so-called relaxing incision, as described by William Halsted in 1911 
I think that this shifting of the musculoaponeurotic layer by the relaxing incision is the most 
anatomic and physiologic, because it does not distort the line of pull. However, time has amply 
proved that the turning downward ot a flap of rectus sheath does equally well 

On many occasions I have been asked whether the cutting of the rectus sheath (relaxing 
incision) beneath the external oblique muscle will weaken the abdominal wall. My series is now 
almost 700 cases, and there have been no recurrences of this defect. The transversalis fascia 
that is part of and lines the posterior wall of the inguinal canal separates from the aponeurotic 
lamina just lateral to the rectus muscle and passes medialward to invest the latter. It is this 
thin fascial layer, rectus fascia, which, if not interrupted, prevents the properitoneal fat and 
connective tissue from coming through. The external oblique aponeurosis, of course, completes 
the closure of the defect 

Cherefore, | should like to emphasize what Dr. Davis has said about the repair of a direct 
inguinal hernia—the repair must be without tension. In my opinion, some type of relaxing device 


must be used in every case of direct inguinal hernioplasty 


Dr. Kettocc Sprep, Highland Park, Ill.: I should like to say a few words about the historical 
use of this method as developed in Chicago and in the Middle West 

It was first used in Chicago by Wyllys Andrews, almost the father of herniotomy in Chicago 
and this area, and it was taught to me while I was an intern in the County Hospital, in 1904 
In his ordinary herniotomies he used the conjoined tendon and pulled it down, but in some cases 
as has been described by Dr. Davis, in which there was a large direct hernia, he used this flap of 
split rectus sheath, and it was always successful 

In using that flap, one does not interfere with the insertion of the medial origin of the con 
joined tendon, which retains its integrity and which is not necessarily disturbed when sutured 
down to Poupart’s ligament 

It was never used by Harris or Murphy, and I don’t think that Ochsner ever used it, but 
Andrews kept on using it until his son, Dr. Edmund Andrews, developed, and he, alone, of 
all the surgeons in Chicago, criticized his own father, especially in the use of the muscular 
conjoined tendon, and insisted upon the use of the transversalis fascia or the sheath of the rectus 
to give a firm fibrous cover for the closure rather than a muscular one 

Dr. Davis has used this most successfully, and those of you who haven't tried it will find that 
it will bring you out of a difficulty where there is a great sparsity of strong mesoblastic tissue ti 


cover a hiatus that promises to lead to a recurrence 
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De. Cart Davis Jr.: I wish to thank Dr. McVay very much for his remarks 

When I was an intern and resident, my teeling was that this operation might result in a 
defect in the anterior abdominal wall, and I wondered why all these patients did not develop 
a ventral hernia; however, Dr. McVay’s study of the anatomy of the inguinal canal and the 
anterior abdominal wall has certainly given us impetus to continue to use this procedure 

I wish to thank Dr. Speed, also, for his remarks. I would like to quote further from Dr 
Edmund Andrews, who, in 1924, stated “In all direct hernias, | make it an invariable rule to 
use the rectus sheath in the closure, as well as the external oblique aponeurosis.” 

Chis procedure is definitely worth while in selected cases, particularly in instances where 
there is an absence of a properly developed conjoined tendon or in situations where there might 
be tension on the suture line. The closure of the inguinal canal, with a flap of the rectus sheath 
properly prepared and designed, can certainly provide a strong supporting floor for the inguinal 
canal 
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SURGICAL TREATMENT OF SYRINGOMYELIA 


NICHOLAS WETZEL, M.D. 
AND 


LOYAL DAVIS, M.D. 
CHICAGO 


’ 1883, Morvan of Lannilis described a condition of “analgesic weakness with 


whitlows of the upper extremity or paretic analgesia of the upper extremities.” 
In this paper’ he described the condition of a 60-year-old man seen by him some 
20 or 30 years previously, who had presented himself with a whitlow on one of his 
fingers and showed signs of an ascending infection, A necrotic terminal phalanx was 
noted, and the surgeon proposed its removal and judged that the incision would have 
to be made quickly, so that the patient would not suffer. He was quite surprised to 
find the procedure painless. After that instance, he observed several others with 
similar difficulties and stated that this condition consisted of a “weakness with 
analgesia of the upper extremity, first limited to one side then passing subsequently 
to the other and always blossoming forth in the production of one or more 
whitlows.” 

In 1892, Abbe and Coley * incised a cystic swelling in the spinal cord, with 
subsequent improvement in the patient, as did Elsberg, in 1913.° In 1926, Poussepp * 
reported two cases in which this procedure produced clinical improvement. 

Because we believe that the procedure of myelotomy is of value in syringomyelia, 
which may be first manifest by its peripheral signs, particularly insofar as the hands 
are concerned, we wish to present our experience in the surgical treatment of 28 
such cases in the series of the department of surgery of Northwestern University 
Medical School. 

The term syringomyelia was introduced by Ollivier,* in 1824, as descriptive 
of the formation of a cavity in the spinal cord. In its usual sense it refers to a 
primary lesion of the spinal cord and not one secondary to an infectious, vascular, 
or neoplastic process. Perhaps the disease is of congenital origin and is due to 
imperfect closure of the neural tube, with the persistence of embryonic cell rests, 
which in adult life undergo multiplication, degeneration, and liquefaction. It is said 
to be commonly associated with a group of congenital lesions known as status 
dysraphicus. Two processes are essential features: the glial proliferation, which 
may be primary, and the tendency toward cavity formation, which may be secondary. 
The cell concerned is probably relatively benign and slow-growing, with little 
tendency to infiltration. It has been considered by some to be astrocytic, by others, 
ependymal, both of which types are known to form cavities. Ependymomata have 
nS a 

From the Department of Surgery, Northwestern University Medical School 
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been reported in association with syringomyelia. Thus, a variety of forms is possible, 


ranging from a small rest of glial proliferation to a large cystic cavity, which may 
communicate with the central canal. 

The clinical signs and symptoms of the disease are characteristic of the location 
of a lesion near the central canal of the cord. They include disturbance of pain and 
temperature sensation, the fibers of which cross near the central canal, and of motor 
function due to local anterior horn destruction. Autonomic disturbances may also 
be produced. The diagnosis may be made on the basis of motor weakness, usually 
of the upper extremity, with an associated sensory loss, 1. e., loss of temperature 
and pain with preservation of other modalities, with varying trophic disturbances 

In this series of 28 cases, the disease as first seen was one of middle adult life 
Only five of the patients were less than 30 years old, and only five were older than 
50, the oldest being 60 and the youngest, 17. The age of onset in one was at 7 years; 
in two it was before 20; in eight it was before 30, and only in two was it after 50 
Thus, although the greatest number of patients presented themselves between the 
ages of 30 and 50, the onset of symptoms was between the ages of 30 and 40 

There were 21 males and 7 females. Only six of the males were from the 
Veterans Administration Hospital. The preponderance of males is real, there being 
15 males and 6 females if the veterans are excluded. There were four Negroes 

The complaint on admission was of weakness in 14 instances, in the upper 
extremities in 11 and in the lower extremities in 3. The weakness was unilateral, 
being in the upper extremity in 8 of 11 cases and in the lower extremity in 2 of 3 
In 10 patients sensory disturbances were the cause of admission, in the arms in 
8 patients and in the legs in 2. In the arms these disturbances were unilateral in 6 
of the & patients. Other complaints were of pain in the neck, syncopal attacks, 
dysarthria, urinary incontinence, and visual hallucinations. The duration of symp 
toms was varied. Those of a sensory nature usually were present somewhat longer 
for over 20 years in two cases, although motor symptoms in four cases were present 
from 11 to 20 years. Thus, there seemed to be no real correlation between duration 
and type 

In only three patients were there no complaints of a sensory disturbance 
although one of these had unknowingly burned himself. Motor symptoms were 
absent in only one instance. Trophic disturbances, such as Charcot joints, were noted 
twice, and disturbances in sweating were noted several times. Many gave a history 
of badly healing burns. Sixteen patients showed evidence of autonomic disturbances. 
In four, developmental defects in the spine were noted 

Physical examination revealed sensory disturbances 1 
was of the dissociated type in 23 instances. ( hanges due to the im 
spinal tract of the trigeminal nerve were seen in 13. Involvement of 
other than the fifth or accompanying it were noted in 11. Three 
bladder dysfunction 

lhe anatomical location of the spinal cord lesion was in the cervicomedullary 
region in all patients except one, in whom it was in the upper thoracic region 

\ laminectomy was performed in all of these patients. Changes in the arachnoid 
were noted in 16, and this varied from slight adherence to the dura to a marked 
clouding or thickening. The cord generally appeared swollen, with a disturbance 
in the blood vessels noted in two cases. Aspiration was done with a fine needle, 
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and in six instances the total protein of the fluid varied between 15 mg. and 201 mg. 
per 100 cc., but in all cases except one it was over 45 mg. per 100 cc. In one other 
case the fluid clotted. The fluid was usually described as clear. 

The size of the syrinx varied greatly. Aspiration in one patient caused an almost 
complete collapse and disappearance of the cord. In another, a cavity 8 cm. in length 
was found. The fluid was found to be under considerable pressure in only one 
patient. The lining of the syrinx was usually described as being “‘smooth” or ‘smooth 
and velvety,” but three were described as being lined with “dirty brown tissue” and 
one, with “purplish-red tissue.” 

\ myelotomy in an avascular area was done in all except two cases, in which 
only aspiration was done, Silver clips were applied to the edges of the incision in 
11 cases to prevent early closure of the myelotomy. 

Postoperative complications were noted in several patients. Badly healing wounds 
occurred in five, a rather high incidence. These varied from a transient cerebrospinal 


fluid leak to a sinus which drained for several years. There did not seem to be any 


correlation between the type of closure and these difficulties, but in one patient the 
drainage persisted until removal of a steel suture. One patient rested his arm against 
a radiator and burned himself so badly that skin grafting was required. Two patients 
developed decubitus ulcers, and three had a temporary bladder dysfunction. 

Radiation therapy was given preoperatively in four cases elsewhere and post- 
operatively in one. 

In these 28 patients there was one operative death as the skin closure was being 
made, Another patient died as the skin incision was made. In neither was an autopsy 
obtained, 

The natural history of syringomyelia is one of inevitable progression, although 
periods of remission are known to occur. Twenty-four patients have been followed 
for periods of time greater than one year. In seven of these the surgical procedure 
was not successful in preventing further progress of the disease. 

There was no further progression of the disease in 10 cases ; in 7 of these, from 
1 to 2 years; in 2, from 7 to 9 years, and in one, for 18 years. In seven cases post- 
operative improvement occurred, especially insofar as motor function was concerned. 
(ne patient has maintained his improvement 16 years; another, 13 years ; another, 
& years ; three, from 2 to 3 years, and another, more than a year. 

There did not seem to be any particular correlation between the type of lesion 
and the operative outcome, although it was progressive in the one patient whose 
fluid was under pressure. There did not seem to be any relationship between the 
length of time symptoms had been present and the postoperative course. 

Thus, we believe that all patients with the signs and symptoms of syringomyelia 
should be given the benefit of a myelotomy and drainage of their syrinx, since in 
the group of 24 patients followed for more than a year the disease was either 
arrested or improved in 17 and in only 7 was the operation unsuccessful in prevent- 
ing the further loss of spinal cord function, which is otherwise sure to occur. 
Further, we feel that, since surgery is of benefit to those who may first present 
themselves, as did the elderly gentleman of Lannilis some hundred years ago, with 
an analgesic infected hand, the surgeon should keep this disease in mind in evaluat- 
ing seemingly minor disturbances of the extremities. 
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DISCUSSION 


Dr. Loyat Davis, Chicago: I have little to add to 


what Dr. Wetzel has said, 
perhaps to emphasize what he said 


at the beginning and end of the paper; that is, that in many of 
these patients you will find rather minor-appearing lesions of the extremities, particularly of the 
hands. Therefore, we think that you should keep this disease in mind 
We think that a myelotomy in these cases, as we have pointed out, will be 
them 


except 


of great benefit to 


\gain, | think that if you look for these lesions and really remember that a minor lesion of 


the hand may be the presenting symptom in a patient who has syringomyelia, perhaps you may 
find more cases of this disease 
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CREATION OF AUTOGENOUS VESSEL GRAFTS 
An Experimental Study 


NEWTON CHUN, M.D. 
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EGBERT H. FELL, M.D. 
CHICAGO 


M! IDIERN techniques and methods have so greatly expanded vascular surgery 
that this field is now extended widely and is no longer confined to a few 
experimental centers and large institutions. It is this wide application of vascular 
surgical techniques which has prompted the research upon which the present report 
is based 

Problems of considerable magnitude have attended the organization and main- 
tenance of arterial banks, both as to collection and as to preservation of tissues suit 
able for grafts for clinical surgical use. The present experiments were undertaken 
in a search for methods by which tissue suitable for arterial replacement could be 
made available without reliance upon stored tissue or upon the coincidence of avail 


ability of suitable fresh material. 


CRITERIA FOR MATERIALS 


Criteria for materials for arterial substitution (grafts) have been thoughtfully 


considered to be the following: strength of material, adaptability to and acceptance 


by the host, ready availability, safety, and, in addition, reasonableness of cost. 


Strength of Material—-Vhe material to be used for arterial grafting must be 
sufficiently durable to permit manipulation and to hold sutures; it must be of such 
nature as to withstand arterial pressures and should be as free as possible from the 
attritional effects of aging. Ideally, it should be elastic living tissue. 

Idaptability to and Acceptance by Host.—The material used must be acceptable 
to the host, capable of existing in the locations to which transplanted without incit- 
ing tissue reaction, rejection, or thrombosis; it should be flexible, nonantigenic, 
sterile or capable of being sterilized, and not subject to disintegration, decomposi 
tion, or electrolytic reaction. 

Ready Availability.—The grafted material should be available sufficiently easily 
in the required length and diameter, preferably without undue lapse of time. It 
should be of familiar substance, common to all localities. 

Read at the Sixty-First Annual Meeting of the Western Surgical Association, Chicago, Dec 
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Safety.—The desirability of ease of handling, strength sufficient to withstand 
suturing, freedom from bacterial contamination, and dependability to withstand 
the inroads of time has been mentioned above 

Economy.—Undue expense is not desirable, whether it be in the manufacture, 


distribution, storage, or procurement of the material intended for grafting 


METHODS 


With the above considerations in mind, it was decided to evaluate the suit 
ability of tubes fashioned of native tissue, such tubes to be composed of a lining of 
endothelium with reinforcement of fibrous living tissue. Apparently healthy dogs 
were used in this investigation; the jugular veins were employed for lining, and 
fascia lata or fascia of the external oblique muscle was used for purposes of rein 


forcement. Tubes of living tissue were created at one operation and were left within 
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Fig. 1.—Construction of autogenous tissue tube. Steps in preparing vein-fascia tube, utilizing 
jugular vein and fascia of the external oblique muscle 


the animals for varying periods of time, subsequently being transplanted as free 
grafts to the aortas of the same animals. 

The first portion of the experiment was designed to determine whether vein and 
fascia could be induced to fuse into a single flat structure, with survival of both 
tissues. Under aseptic precautions free vein segments were obtained and were 
opened longitudinally ; several such rectangles of vein were then sutured togethes 
side-by-side, and the sheet of vein tissue thus constructed was laid out flat upon the 
exposed rectus fascia, where it was loosely affixed by sutures of fine silk; four ani 
mals were used in this portion of the experiment. Further experiments were then 
carried out on 43 dogs, in which endothelial-lined tubes were constructed primarily, 
using vein and fascia placed in contact, the double thickness being then rolled and 
sutured over tubes or rods of nonreacting plastic material (Fig. 1). Finally, 19 of 
the venofascial tubes, removed from the locations in which they had been surgically 
assembled, were transplanted as autografts to the thoracic or abdominal aorta (Fig 
2). The time during which the tubes were allowed to remain in the sites of assembly 
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varied between 7 and 52 days, and they remained as aortic autografts for 2 to 140 
days prior to being removed for final microscopic studies.* Grafts were demonstrated 
during life, by aortography, in seven dogs. 

Pertinent tissue was examined and described grossly, and careful microscopic 
studies were made of vein-fascia preparations, both in their sites of assembly and in 
their sites of transplantation to the aorta. Studies of the tissues were carried out 
with particular reference to the criteria for vascular grafts, as outlined above. Special 
staining techniques were employed in the study of elastic tissue and smooth muscle 
cells. 

LABORATORY PROCEDURE 
Dogs employed were unselected normal-appearing mongrels weighing 14 to 38 Ib. (6.4 to 
17.3 kg.) ; all were fed kennel rations and were given routine kennel care. Animals were anes 
thetized for all procedures, with intravenous sodium pentobarbital suspensio1 , and aseptic surgical 


technique was observed; the skin was prepared by shaving, soap and water, and iodine tincture 
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Fig. 2.—Transplantation of autogenous tissue tube to the aorta 


Standard instruments and commercial surgical sutures were used, all vessel anastomoses being 
done with very fine braided arterial 00000 nonabsorbable surgical (silk) sutures, carried on 
eyeless curved needles. After each surgical procedure penicillin suspension was given intra 
muscularly to all animals in doses of 300,000 units daily for one to five days 

Jugular vein segments were procured through longitudinal incisions in the neck. Caution was 
exercised against tissue injury; the veins were carefully stripped of loose surrounding tissue and 
were stored in isotonic sodium chloride solution for the few minutes required to suture the cervical 
wound and to expose and prepare the fascial bed upon which the vein was transplanted. It was 
considered important to leave the fascia in continuity with as much of its blood supply as pos 
sible; the vein was united to fascia in a manner to be described below, and the superficial tissues 
were sutured over this. Skin approximation was made with silk or with chromicized absorbable 
surgical (gut) sutures; no dressings were attempted 

The first four experiments were performed to determine whether free vein transplants could 
be expected to survive and unite in contact with fascia to result in an endothelial-surfaced fibrous 
sheet. Segments of vein, 4 to 6 cm. in length, opened longitudinally, were carefully sutured 
without tension onto the rectus fascia, which had been cleared of loose connective tissue. These 
were recovered surgically 9 to 24 days subsequently and were examined grossly and histologically 


TT 


* Three dogs are living up to 242 days after the transplant 
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In the subsequent 43 experiments vein was sutured similarly to fascia; parallel incisions were 
then made in the fascia in the direction of its fibers, allowing the edges to be rolled up over a 
small plastic rod, where a further row of fine sutures held the tissues in the form of a tube of 
uniform diameter. The fascial sites were fascia lata (12 dogs), lumbodorsal fascia (2 dogs), 
and fascia of the external oblique muscle (29 dogs). The fascia of the external oblique muscle 
proved least liable to wound complication or to being traumatized by the animals 

Tubes of tissue thus constructed were recovered surgically in 7 to 52 days; they were removed 
from the animal and were placed in isotonic sodium chloride solution while the abdominal wound 
was closed. They were then trimmed of any extraneous connective tissue and were examined 
grossly for obvious defects and structural deficiencies, thrombosis, dilatation, elongation, sclerotic 
change, infection, or hemorrhage. Suture lines were examined for evidence of covering by tissue 
growth. The stents were removed from the tubular preparations, and evidence of tissue reac 
tion was sought; the tubes were inspected for apparent strength and uniformity, and sections were 
taken for microscopic study 

Nineteen experiments were performed involving transplantation of tissue tubes to the thoracic 
aorta, and three, to the abdominal aorta. Demand-flow respirator and intratracheal intubatior 
was used for the thoracic experiments; the thoracotomy incision was placed at an intercostal 
pace (usually the sixth), frequently with subperiosteal resection of one or two rib segments 
the descending aorta was mobilized, and two to four pairs of intercostal arteries were divided 
between ligatures. The aorta was cross clamped, using noncrushing forceps above and below the 
isolated length of vessel, and the aorta was divided transversely. The autograft was then sutured 
o the severed proximal and distal aortic lumens, and the clamps were removed as soon as this 
was technically possible. Prior to its transplantation each tissue tube was trimmed carefully and 
the ends were sharply cut. The suture technique used was an over-and-over running stitch tied 
at each one-third of the circumference; only a few experiments were done using everting 
technique, because of the extended time required. The threat of spinal cord ischemia, with its 
attendant hind leg palsy, prompted the operators to complete the anastomoses and release th 
aortic clamps in 20 to 30 minutes’ time. Small anastomotic leaks were controlled with digital 
pressure; larger ones, with additional sutures. The pleura was closed over the completed graft 
and anatomical wound approximation was done, the lungs being carefully expanded and an 
intrathoracic catheter with water seal being maintained until after tracheal extubation. After 
aortic transplantation the animals were observed for leg paralysis and evidence of ischemia 
below the graft; the femoral pulsations were noted. In three experiments the graft was placed 
into the abdominal aorta. Transplanted tubes were inspected at necropsy from 2 to 140 days 
after grafting, and histologic preparations were made 


Retrograde catheter aortograms were made after intubation of either the femoral or the left 
subclavian artery, using 70% sodium acetrizoate (Urokon sodium) in doses of 0.75 to 1.0 ce. pet 
kilogram of body weight 

Three animals with aortic grafts of autogenous tissue are being maintained as long-tern 
survivors for studies at a much later time 

Histologic studies were carried out upon vein-fascia preparations when the experiment was 
considered satisfactory from the technical standpoint. In addition to hematoxylin and eosin 
stain, special preparations were made with Weigert’'s elastic stain, Mallory aniline blue, phospho 
tungstic acid hematoxylin stain for smooth muscle identification, and Verhoeff-Van Gieson con 


nective tissue and elastic differential stain 


Flat Vein-Fascia Tissue Sheets Preparations of vein affixed flat onto fascia 


were examined in 9 to 24 days, and in all four experiments there was visible gross 


gt 
union at the contact surface, which could not, without difficulty, be separated. As 


would be expected, there were strands and broader areas of fibrous adhesions 


between the vein surface and the overlying connective tissue. Cell products were 


found to persist ; fibrous and elastic tissues were found by special stains to be present 
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in undiminished amounts. There had occurred a copious ingrowth of fibroblasts, 
especially on the surface of the vein and between vein and fascia. The findings are 
summarized in Table 1. 


V ein-Fascia Tubes.—Vein and fascia rolled about a smooth plastic rod provided 


firm tissue tubes with smooth inner surfaces which had little tendency to adhere to 
the stent. In preliminary experiments it was found that hollow tubes do not serve 
well, as serum collects within the lumen; a requisite to easy recovery of the stent is 
a high surface polish. Both methyl methacrylate (Lucite, Perspex-X, or Plexiglass ) 
and polyethylene (Polythene) served equally well as stents without inciting local 
reactions. Stripped of excess loose tissue, the resultant tubes, 7 to 52 days after 
their construction, were found to bear close resemblance to the original fascia on 
the outer aspect; necrosis was absent; sutures were covered with cellular growth, 
and, though firm, the tubes were relatively inelastic. Turned inside out, each tube 
presented a pale pink smooth glistening surface, again with suture material covered 
by thin cellular growth. The tubes were sufficiently firm to handle easily and to hold 


Tas_e 1.—TJissue Survival of Autogenous V enofascial Grafts 


Time 
Implanted, Connective Elastic Smooth 
Types of Grafts Days Intima Tissue Tissue Muscle Fascia 


Flat (4 grafts 9-14 0 decorate af hah 0, 


Tubular (19 grafts) 7-49 0 +444 +4 0, 


TABLE 2.—Condition of Tissues after Aortic Transplant 


Tissues Persisting Degeneration 
Throm — 


al —— af 7 —T 

Time, Days bosis Aneurysm Intima Connective Elastic Fascia Hyaline Atheroma 
2-0 (10 grafts) ; No Yes Yes Yes 
85-156 (6 grafts)* No Yes Yes Yes 


* Three additional dogs are still living 


sutures securely, factors of great importance in the performance of anastomoses with 
the thoracic aortic circulation occluded. 

On histologic examination the structural elements exhibited evidence of survival 
and persistence as with flat preparations previously described. Although in tube 
preparations the fascia is partially separated from its blood supply and although the 
vein is apposed on its intimal surface to a nonvascular structure (the stent), never- 
theless, necrosis was not found to exist. Fibroblastic proliferation about the fascia 
occurred, and capillary ingrowth was in evidence; the vein and fascia were united 
by fibrous elements. Intima was not recognizable as such, but the innermost cellular 
layer consisted of laminations of fibroblasts and fibrocytes, sometimes many cells in 
depth. Elastic tissue and scattered smooth muscle within the vein wall were present, 
but muscle cells were diminished in numbers and irregular in arrangement. The 
findings are summarized in Table 2. 

Vascular Tubes After Autografting—After transplantation to the aorta in 22 
dogs, the tubes were closely observed for evidence of dilatation when exposed to 
aortic vascular pressures; neither distention nor “ballooning” occurred. When the 
grafts were oversized, a frequent occurrence in the earlier experiments, low-pitched 
thrills were palpable over the anastomoses. Ten dogs failed to survive beyond nine 
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days, for reasons not attributable to the type of aortic graft used. Reexamination of 


the graft with special attention to the suture line disclosed very early filling of surface 
defects with fibrin, ingrowth of fibroblasts occurring as early as 24 to 36 hours 
From each end there were observed converging frontiers of fibroblasts and fibro 
cytes, with a zone between of thin organizing fresh surface-covering of fibrin, in 


which were seen trapped cellular blood elements. 


Fig. 3.—Biopsy specimen of fresh vein-fascia preparation. Photomicrograph showing normal 
vein (above) and fascia (below) in “control specimen.” Hematoxylin and eosin stain 


Fig. 4 (Dog 2).—-Vein-fascia preparation 22 days after implantation, showing intima replaced 
by fibrous tissue, firm cellular union of vein to fascia, and persistence of elastic and muscular 
elements of vein. Hematoxylin and eosin stain 


Of the remaining nine dogs, six were kept alive for 35 to 140 days and three are 
being maintained alive for study at much later dates. Of these, seven were studied 
by retrograde aortography to detect evidence of gross changes in the grafted seg 
ments; in none were filling defects observed, and, although some were larger than 
the recipient aorta, only one was distended demonstrably beyond its size at time of 
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Fig. 5 (Dog 13).—Photomicrograph of autograph 24 days after its surgical inception and 
one day after transplantation to the aorta. (a) Fibrin precipitate on surface of graft: (b) 
persistent tissue from vein with prominent elastic fibers; (c) persistent fascial structure. Wei- 
gert’s elastic stain 
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Fig. 6 (Dog 29).—High-power magnification of zone of elastic fibrils persisting from venous 
component of tube 70 days after transplant to the aorta. Weigert’s elastic stain 
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transplantation. In one specimen, 70 days after the graft was made, a string-like 


thrombus 1.5 mm. in diameter and 50 mm. long arose from the mid-portion of the 


graft, extending distally as a waving strand in the aortic stream ; no other thrombi 


were found. Aneurysmal dilatation had not occurred, and in only one instance, that 


Fig. 7 (Dog 44).—Graft 121 days after transplant to thoracic aorta. (a) 
(b) zone of fibrocellular proliferation; (¢) layer of original vein; (d) 
Hematoxylin and eosin stain 


intimal surface 
layer ot original tascia 


Fig. 8—Same as Figure 7, with somewhat higher 


magnification, showing comparis« 
density of elastic tissue in graft (right) and aorta (left) 


Weigert’s stain 


of a dog killed 140 days after the graft was done, was the graft enlarged in diameter 


beyond original size; it is possible that this represents disproportion of the graft 


rather than secondary dilatation. Stained microscopic preparations were examined 
with interest, to detect evidence of persistence or possible increase in amounts of 
elastic tissue and smooth muscle as well as evidence of histologically recognizeable 
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Fig. 9 (Dog 48).—Retrograde aortogram 84 days after transplant of graft, showing absence 
ol disproportion, distention, or filling defect 


Fig 10 (Dog 44).—Aortogram showing graft 121 days after transplant. Moderate dis 
proportion is seen, but there is no aneurysm or filling defect. 
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Fig. 11 (Dog 33) \ortogram 156 days after transplant 


Fig. 12 (Dog 46) \ortogram 113 days after transplant. Disproportion between size of 


aorta and graft is present, and there is questionable distenti in graft; there is no filling defect 
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endothelium. The findings are tabulated in Table 3. Single-layered endothelial lining 
was uniformly lacking, but, instead, a layer, many cells thick, of fibrocytes was found, 
without capillary ingrowth. Elastic tissue stains revealed elastic elements in quanti- 
ties equal to those of the originally transplanted structures, with focal zones of 
increased amounts. Smooth muscle was identified in all the specimens, but its origin 
could not be ascertained, whether from the original venous component of the graft 
as persistent cells or from the capillaries which had made their appearance in the 
fibrocellular layer of tissue uniting vein to fascia. Degenerative changes were 
observed in three instances, as indicated in Table 3; in three specimens (at 35, 37, 
and 70 days after grafting ) moderate hyaline change was detected in the zone con- 
tributed by the surface proliferation of fibrocellular elements, and in one specimen 
focal atheroma was found. 


The histologic findings are exemplified in Figures 3 to 8. 


Fig. 13 (Dog 11).—Gross appearance of vein-fascia tube implanted for 31 days and then 
transplanted to the aorta for 95 days. Aorta and graft have been opened and show firm union 
along suture lines; sutures are seen through semitransparent fibrocellular covering. The intimal 
surface of the graft resembles that of the aorta except at the central portion, where vascular 
granulation is seen. There is no thrombosis or aneurysm. 


COM MENT 


In definitive treatment for diseases and malformations of the aorta and its major 
tributaries the importance and desirability of repair materials have been demon- 
strated frequently. The timely availability of suitable materials has, however, been 
subject to certain unpredictable variables, many of which have been at least partly 
overcome in a few centers in which homogenous tissues have become available for 
use fresh or after preservation or storage. 

The implications of procurement, preparation, storage, ascertainment of sterility, 
and, finally, delivery to the right place at the right time and in the correct size and 
shape are considerations of magnitude in the employment of arterial homografts. 


The desirability of autogenous tissues is attested by vast experience with grafts 


of many types; and the desirability of living tissue as contrasted with dead or dying 


structures is likewise documented by the works of many of our predecessors in the 
investigation of arterial and vascular repair. The criteria for substances most desir- 
able for aortic replacement or repair have been outlined above. 

The method which has been described and studied in this investigation permits 
the formation by surgical means of a tubular structure composed of native, host 
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tissue, similar in certain characteristics to the aorta or its branches, sterile and 


adjustable to predetermined diameter and length, and suitable for bridging major 


vascular defects. 

After its assembly in the host tissues the vein-fascia preparation becomes a firm 
unified structure in about three weeks and is then a workable tube, suitable for 
removal to its intended location. It is true that the three weeks required for union 
of vein to fascia may occasionally represent an undesirable delay clinically. Use of a 
tubular stent within the vessel may be employed to permit immediate transplant of 
such a vein-fascia tube. In the experiments here reported, however, it was desired 
to study survival and behavior of the fused tissue tube, and therefore a time interval 
between stages was uniformly allowed, thus permitting firm tube formation, which 
was technically desirable, as stated above. 

The rapid disappearance of intima from the venous component has also been 
observed by others and, while not regarded as a desirable occurrence, is nevertheless 
not significant as regards the ultimate blood-carrying capacity of the structure nor 
does it apparently contribute to possible thrombus formation. Indeed, it is the fibrous 
proliferation replacing intima which has been shown here as well as by others to fill 
in irregularities at the anastomotic lines and to throw a protective cover over exposed 
sutures 

Persistence 01 lastic tissue provided by the vein is notable, although the quanti 
ties of elastica are of small significance compared with those normally found in the 
aorta 

Smooth muscle doubtless plays a role in the physiology of major arteries. To 
what extent smooth muscle carried over into these living transplants has contributed 
to minimizing dilatation and aneurysm formation cannot be stated, and it is recog 
nized that smooth muscle cells identified in the late grafts in this experiment may 
not be persistent from the original tissue but may rather have taken origin from the 
ingrowing capillaries. Autogenous vein transplants made by other investigators have 
consistently become distended and elongated when not supported by reinforcing 
materials. The bed of the thoracic aorta, being an “unsupported” area (indeed, being 
an area subject to intermittent negative pressures), is an ideal site for testing the 
ability of repair materials to resist lateral pressure. The fact that graft dilatation did 
not occur with preparations in this investigation is again pointed out as evidence of 
workability of this method 

SUMMARY 

The desirability of autogenous tissue in vascular reconstructive surgery is dis 
cussed. A method is presented whereby vein-fascia preparations of desired length 
and diameter may be produced within the host for subsequent transplantation to 
the aorta 

The results of studies are presented in which tissue-vessel autografts are evalu- 
ated. Their suitability is evaluated on the basis of gross and histologic studies of 


transplanted tissues as well as on their behavior during life 


CONCLUSIONS 
1. Tubular structures of vein reinforced by fascia are satisfactory for use as 
grafts to the thoracic or abdominal aorta. 
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2. Such simulated arteries can be prepared readily of autogenous tissues by 


methods which are safe, reliable, and relatively technically easy ; length and diameter 


can be controlled readily 


? 


3. To allow for fusion between vein and fascia in preparing autotransplants, a 
period of three weeks is advisable before grafting 

4. Tissue so transplanted functions and continues to survive as living tissue with 
but few attritional effects up to 140 days 

5. There is persistence of fibrous and elastic elements in vein-fascia autografts 
to the aorta 
DISCUSSION 


Dr. Ecpert H. Feri, Chicago: I am sure everyone in this room has had experience witl 
attempts at transplantation of homogenous grafts of one kind or another—skin, bone, blood 
vessel, and so forth. There is no question but what the results of such transplantations have 
been most discouraging. However, today we are having a good deal of success in using aortic 
homogenous grafts as conveyors. We know that they do not live, but fibrous tissue proliferatior 
occurs in these tubes, and to date they are working well 

Chis experiment by Drs. Chun and Forney, so well carried out, is one in which we 


to create an autogenous vessel that will live, that will not undergo degeneration 
that | am most encouraged by seeing their results and seeing the tubes they cre: 
method 

They create autogenous vessels and plant them in the side of the dog, and, when 
ready to use one, they expose the aorta, take out a piece ot the aorta, and place the 
vessel in the site from which the segment of aorta was removed 

I would not at all hesitate to use such a device in the human 

Dr. OrMAND C, JULIAN, Chicago: I should like to congratulate the authors for 
with what strikes me as being an important point in vascular surgery 

The use of vascular transplants of various types presents only a technical problem, to insert 
a graft and make it work. This technical problem can probably be met with almost any tubular 
structure to reestablish circulation after the removal of a segment of vessel. The important 
thing, fundamentally, is, how long does last 

lo be sure, we are satisfied at the moment with what appears to be the good lasting qualitic 
of an homologous graft of the frozen or dehydrated artery type, but we may be terribly fooled 
in the next two or three or even five years when we find that these arteries may have a tendency 
to do something we do not want them to do 

It seems to me that it is highly important that other types of graft material should be investi 
gated. One of the very best types is represented here, because this type of transplant consis 
autogenous tissue, the importance of which cannot be overstressed. The authors have 
of tissue, the fascia, which is designed to withstand stress and which, on transplantation, main 


tains its structural anatomy as well as its histological intactness 


It is quite likely that some graft of this kind, some improvement, or even this identical typ 
of tissue will be the answer to the problems of both availability and lasting qualities 

Dr. Joun H. Grinptay, Rochester, Minn.: I should like to congratulate Drs. Forney, Chun 
and Fell 

I should like also to agree with Dr. Fell’s remarks 


I am sorry that I do not have slides as beautiful as the slides that you have just seen. Perhaps 
this is one of the times when a Mayo Clinic man does not have his slides with him 

I believe that this is a very significant piece of work. We have done something of the same 
sort. Almost three years ago we began a study on dogs in which the same principle was was 
employed—that is, the use of a vein as a graft in the aorta. However, instead of burying the 
gratt beforehand to allow it to gather a sheath of reinforcing tissue, we employed polyviny! 
sponge (Ivalon surgical sponge). We used a hollow tube of the sponge lined by a segment of 


freshly removed external jugular vein from the same dog. We have had about the same result 
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The only advantages in our technique, as I see it, is that the vein does not have to be buried 
at a previous surgical procedure and that no transplanted tissue has to be resorbed and replaced 
by the host tissuc 

I am sure that Dr. Forney’s slides are correct, and that some of the fibrocytes are probably 
persisting from the original graft. Nevertheless, if one can implant a material which is not 
absorbed, but which acts only as a framework for the ingrowing fibrous tissue of the host, I 
think perhaps it may be advantageous. 

Dr. Denton A. Coortey, Houston, Texas: This method which Dr. Forney has described 
for creating an autogenous vessel for grafting is ingenious, and the experimental results have 
been striking. Of course, an autogenous vessel would be preferable as a graft in most instances 
where at present we employ homologous ones, and we would welcome a practical method of 
grafting which involves only autogenous tissue. Until such a technique can be perfected, we 
will continue to use homologous vessel grafts to bridge defects in large arteries. 

During the past 13 months I have inserted homologous aortic transplants in 50 cases with 
aneurysms, coarctation, or acquired thrombo-obliterative disease. Although the period of fol 
low-up is relatively short, the results have in general been gratifying. None of the grafts have 
developed aneurysmal dilatations, but in two there was late evidence of thrombosis at an iliac 
anastomosis. In the first 15 cases | employed refrigerated grafts preserved in the nutrient 
solution described by Gross. Although the results in these cases appeared to be satisfactory, I 
changed to the freeze-drying method of preservation and have employed lyophilized grafts in the 
subsequent 35 cases. In the latter group of cases the results have also been good, and I feel that 
freeze-dried grafts are preferable, particularly because they can be preserved almost indefinitely 
and require no special attention after they are prepared 

One of the major limitations of the homografting procedure is the problem of procurement 
of the vessels from fresh cadavers. Perhaps this can be overcome by closer cooperation between 
the coroners or pathologists and the surgeons. Nevertheless, I believe that the ultimate solution 
to the problem will come from utilization of plastic tubes, and I am investigating some samples 
of polyethylene (Polythene) and nylon tubes for this purpose. An elastic nylon tube coated 
with silicone may be a satisfactory substitute 

The longest homograft I have used was approximately 22 cm. and involved the entire thoracic 
aorta. Providing an autogenous graft of this length is virtually impossible, whether by the 
method described by Dr. Forney or by methods already suggested. I shall continue to use 
homografts of aorta until a satisfactory plastic substitute is perfected for this purpose. I would 
like to congratulate Dr. Forney on the technical achievements he has presented. 

Dr. Ricnarp Forney: I should like to thank Dr. Fell for his comments and would like 
to express my appreciation for Dr. Fell’s untiring helpfulness during these experiments. Indeed, 
we were discouraged at times, but Dr. Fell has been a real inspiration to us while we were 
carrying out this work 

Thank you, Dr. Julian, for your expressions 

Dr. Grindlay, I have been well aware of the work you have done at the Mayo Clinic. Of 
course, we have looked with interest upon everything that you have published. I would like to 
lend you my slides; sorry you did not have yours with you. This is a rare occasion. 

I appreciate Dr. Cooley's remarks about synthetics. We have thought considerably about 


synthetics, and, of course, the work of Drs. Waugh and Grindlay on the use of polyvinyl sponge 
for this and other purposes is well known to us. It is very splendid and important work. I do 
hope that suitable plastic will in time become available. We have here tried to get something 
that wouldn't age or wear out, which at the same time would be elastic and would fit the other 
criteria which we mentioned earlier. Like Dr. Cooley, [ will be looking forward to the day 
when we have such a material. 
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ALCOHOLICS ANONYMOUS 
Written from the standpoint of a member, the basic 
All of the ‘treatment procedures are described and the psychological 


following articles have | blems confronting the alcoholic are discussed. 


appeared in TODAY’S HEALTH 


and are now available 


4 pages, 10 cents 


; ALCOHOL AND CIRRHOSIS OF THE LIVER 
in pamphlet form. : ; 
Relationship between alcohol, diet and cirrhosis. Increasing 


stress on nutritional differences 
by Russell S. Boles 


4 pages, 10 cents 


HOW TO HELP A PROBLEM DRINKER 

Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition. 

by Edward A. Strecker and Francis T. Chambers, Jr. 

4 pages, 10 cents 


ALCOHOLISM 


THE TREATMENT OF ALCOHOLISM 


Tracing the steps from convincing the alcoholic that he is sick 
through treatment and cure 


an by Lewis Inman Sharp 


4 pages, 10 cents 


: CONDITIONED REFLEX TREATMENT 
Important OF CHRONIC ALCOHOLISM 


Its place among methods of treatment today, 


its development and correlation with personality factors. 


problem by Walter L. Voegtlin 


4 pages, 10 cents 


in today’s living INSTITUTIONAL FACILITIES FOR THE 


TREATMENT OF ALCOHOLISM 


Comparative differences, in drinking, with 

the last century, new establishments and methods of treatment, 
lack of trained personnel. 

by FE. H. L. Corwin 

4 pages, 10 cents 


THE ABOVE SIX PAMPHLETS ARE ALSO AVAILABLE IN BOOKLET FORM FOR ONLY 50 CENTS 


HOW TO MEASURE DRUNKENNESS 


A partial transcript of an actual courtroom case. 
H. A. Heise 
8 pages, 10 cents 


ADDRESS REQUESTS TO: 


BUREAU OF HEALTH EDUCATION 
AMERICAN MEDICAL ASSOCIATION 

535 NORTH DEARBORN STREET 

CHICAGO 10, ILLINOIS 











now! 
A NEW GOOD-LITE! 


CHECK THESE NEW FEATURES 


© New! “2 way” transformer with primary on-off switch and 2 
positions Bright and Ultra Bright. 


New! Long Life bulbs give more even field of light. 
New! Form fitting headbands in Polyethelene plastic, glass clear 
plastic, white buterate plastic, leather or fibre. Your choice of 
soft leather or sponge rubber pads. 
The Good-Lite Headlight employs one of the most powerful light 
ing arrangements ever built into this type of equipment. 750 foot 
candles of light can be directed exactly where you want it. Com- 
pletely adjustable . the Good-Lite can be used over one eye 
for deep narrow cavities, between the 
eyes for shallow cavity work, or at 
the side for oblique illumination TWIN MIRRORS 
ARE READY 
g INTERCHANGEABLE 
GOOD-LITE UNIT INCLUDES Twin Good-Lite Mira aaa 
: types of light-center beam light, 
. : ; . ¥ deep cavity surgery; plain mirror 
¢ Good-Lite Parallel Headlight si light, for shallow eavity surgery. By 


i ‘ f removing mirrog, you get direct light 
wo interchangeable mirrors for surface surgery. 


Two extra long life bulbs 
New “2 Way” Shock-proof rub- 
ber connections 


Choice of 4 types of headbands Y Pee 
Consult your surgical dealer or write today for cata- 3 E C 0 . 
log and prices on the New Good-Lite. 4 ae ace 





CASTS REMOVED 


QUICKLY AND SAFELY 
WITH THE 


ésfyhor cast cutter 


For cutting a window, bivalving, or removing a complete cast, the 


Stryker Cast Cutter provides exceptional plaster room efficiency. 
It saves many important minutes for doctors and nurses . . . spares 
the patient needless pain and discomfort. Designed with a new-type 
oscillating blade, the Stryker Cast Cutter operates at high speed to 


cut only the rigid plaster with maximum convenience and safety. 





STRYKER WALKING HEELS... 
make the walking cast easy to apply 
EASY TO MOLD — EASY TO HOLD — EASY TO WALK ON 
Write Dept. AS for complete information 


ORTHOPEDIC FRAME COMPANY ‘ 











Kalamazoo, Michigan 











Skin Grafting Simplified 
No Electricity 
No Glue 


Prices: Vacutome and case $180-°° f.0.b. 
Package ot 20 disposable 
Blades $6:°° 


order from your dealer or manufacturer 


BARKER VACUTOME 


Rm. 1247, 727 W. 7th St. 
Los Angeles 17, Cal. 











DIVISION OF MERCK & CO., Ine 
Philadelphia |, Pennsylvania 


by 
‘he an 


VINETHENE IS NON-TOXIC TO CRANIAL NERVES AND CAR 


For short operative procedures—a pain-free nap 


VINETHENE. 


VINYL ETHER FOR ANESTHESIA U.S.P.,. MERCK) 


ADVANTAGES: Induction and recovery are 
rapid with VINETHENE; nausea and vomiting 
are rarely encountered. Good muscular re- 
laxation is easily achieved with the open-drop 
method or by the semi-closed technic when 
used as a synergist with nitrous oxide and 
oxygen. 


OTHER INDICATIONS: For inducing anesthe- 
sia prior to the use of ethyl ether; for com- 
plementing nitrous oxide or ethylene 

SUPPLIED: In bottles of 25 cc., 
75 ce., each with a convenient dropper cap. 


COUNCII eS ACCEPTED 


50 ce., and 





“Dramatic... 
Life-Saving 
Control of 


WINTHROP 


a\ 


eNO teen ta 
Ss, al 
Ts 


“ Sy 
Wey, 
\ ) BITARTRATE 


LEVOPHED BRAND OF LEVARTERENOL BITARTRATE 


(4 micrograms 


per cc.) SURGICAL AND NONSURGICAL TRAUMA 
DROPS PER ‘ HEMORRHAGE 
MINUTE F 
IW POOR RISK PATIENTS 
MINUTES > 5*M¥e *l0e eee SYMPATHECTOMY 


PHEOCHROMOCYTOMECTOMY 








Levophed, acting through peripheral vasoconstric- 





tion, “has proved to be our most powerful stimulant 





to blood pressure.” 
BLOOD 
PRESSURE 


Levophed can be effectively used during all stages 
MM HG. ) 


of shock, because the action is prompt and controllable 


by varying the infusion rate. 


SUPPLIED: Levophed solution 1:1000 in ampuls of 4 
ce. (boxes of 10), to be administered in 1000 cc. of 
5% dextrose in distilled water or 5% dextrose in saline 


solution (not saline solution alone). 


Write for pamphlet giving detailed 
discussion of clinical experience. 
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